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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Battlle Pacific Northern Laboratory

PE sample Number Acceptable
DOE-EML 551 25

WP-029 (325 Lab.)

Metals 48
Inorganic 16
Organic 49

WP-029 (3708 Lab.)
Metals 50

EMSL-LV QB4 FY92

Metals
Organics

EMSL-LV QB1 FY93

Metals
Organics

EMSL-LV QB3 FY93

EMSL-LV Acceptance
Range (%

January 29, 1993

Alpha 54.1 to 145.9
February 12, 1993

Uranium 31.6 to 168.4

Number Analyzed

26

50

% of EMSL-LV
True Value

45.0 (£90)

100.0

% Acceptable

96.2

100.0

EPA/CLP Score

91.7
82.8

79.5
76.4

54.5

% of all
Participating
Laboratory's
Grand Average

89.7

106.1



PE #C?AP'37,/9‘:’J.J' Laboratory Listing — PNL/A cL

'e Type  Lab  Isotope Ser Reported  EML value Ratio
. value % Error Rp/EML +/-
Acl Score (7’)
92 09 AIR BP  BE 7 1  0.285E+03 2 0.308g+03 0.93 0.03 72
92 09 AIR  BP MN 54 1 0.240E+02 0  0.250g+02 0.93 0.03 7.7
92 09 AIR ° BP CO 57 1 0.456E+01 0  0.640g+01 O0.71 0.03 7/-%
92 09 AIR BP CO 60 1 0.278E+01 1 0.306E+01 0.91 0.06 72.7
92 09 AIR BP  CS 134 1 0.291E+01 1 0.3726+01 0.78. 0.02 79.2%
g2 09 - AIR BP €S 137 1 0.542E+01 0  0.582g+01 0.93 0.05 723./1
92 09 AIR BP CE 144 1  0.294E+02 1 0.433F+02 0.68 0.02 ¢7.7
92 09 SOIL BP K 40 1 0.412E+03 0 0.384£+03 1.07 0.04 72,7
g2 09 SOIL BP SR 90 1 0.134E+02 7  0.9576+01 1.40 0.17 60,0
92 09 SOIL BP €S 137 1 0.334E+03 0  0.285E+03 1.17 0.02 g2.8
92 09 SOIL BP  PU 238 1 0.230E+02 2 0.219€+02 1.05 0.05 25,0
92 09 SOIL BP  PU 239 1 0.789E+01 2  0.776E+01 1.02 0.07 723
92 09 SOIL BP  AM 241 1 0.287E+01 19  0.183F+01 1.57 0.35 4 3.2
92 09 SOIL BP U UG 1 0.213E+01 1 0.232E+01 0.92 0.08 2.9
g2 09 VEGETN BP K 40 1 0.109E+04 0  0.101E+04 1.08 0.03  72.7
92 09 VEGETN BP  CS 137 1 0.341E+02 0  0.292E+02 1.17 0.05 3.
92 09 WATER BP  MN 54 1 0.371E+02 0 0.333e+02 1.11 0.03 g7.C
92 09 WATER BP CO 60 1 0.294E+02 0  0.2786+02 1.06 0.04 74,
92 09 WATER BP SR 90 1 0.245E+01 5  0.220E+01 1.11 0.11 ge.6
92 09 WATER BP CS 134 1 0.525E+02 1 0.441E+02 1.19 0.06 gi.0
92 09 WATER BP €S 137 1 0.349E+02 0  0.290E+02 1.20 0.04 77.7
09 WATER BP CE 144 1 0.521E+02 0  0.512E+02 1.02 0.04 7.2
‘09 WATER BP PU 238 1 0.193E+01 9  0.1976+01 0.98 0.11 2¢.0
09 WATER BP PU 239 1 0.240E+00 4 0.238E+00 1.01 0.10 77. 2
92 09 WATER BP  AM 241 1 0.290E+00 10 0.205E+00 1.41 0.16 58.5
92 09 WATER BP U UG 1 0.894E-02 0 0.906E-02 0.99 0.05 9¢.7

Al L /Il/cmgef.'

Air - 83.%
Soil- €08
Vej&TaT/an- g7 &
waler - 88.5

00-00<
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pe RAP-37 632 STATISTICAL SUMMARY —

~ /5 L"'Aont?é»-/;;;

Isotope Type No. EML Mean * Ratio Range
Avgd Value Reported 0.8-1.2 0.5-1.5 Outside

H 3 Water 44 O0.118£+03 0.129E+03 61% 80% 20%
BE 7 Air 59 0.308£+03 0.300E+03 83% 95% 5%
K 40 Soil 56 0.384E+03 0.411E+03 67% 87% 13%
K 40 Vegetn 49 0.101£+04 0.105E+04 82% 94% 6%
MN 54 Air 61 0.259E+02 0.251E+02 85% 98% 2%
MN 54 Water 66 0.333£+02 0.357E+02 88% 95% 5%
FE 55 Water 8 0.529E+02 0.556E+02 55% 88% 12%
CO 57 Air 59 0.640E+01 0.551E+01 63% 93% 7%
CO 60 Air 64 0.306E+01 0.312E+01 87% 98% 2%
CO 60 Water 66 0.278E+02 0.290E+02 88% 94% 6%
SR 90 Air 15 0.137E+00° 0.147E£+00 28% 53% 47%
SR 90 Soil 26 0.957E+01 0.973E+01 53% 81% 19%
SR 90 Vegetn 28 0.489E+03 0.411E+03 50% 93% 7%
SR 90 Water 36 0.220E+01 0.235E+01 61% 85% 15%
CS 134 Air 62 0.372£+01 0.339E+01 77% 98% 2%
CS 134 Water 63 0.441E+02 0.504E+02 70% 92% 3
CS 137 Air 64 0.582E+01 0.570€+01 76% 98% 2%
CS 137  Soil 65 0.285E+03 0.316E+03 63% 95% 5%
CS 137 Vegetn 53 0.292E+02 0.318E+02 76% 94% 6%
CS 137 Water 68 0.290E+02 0.327E+02 69% 95% 5%
CE 144 Air 57 0.433E+02 0.364E+02 64% 96% 4%
CE 144 Water 64 0.512E+02 0.554E+02 82% 95% 5%
PU 238 Air 28 0.420E-01 0.338E-01 48% 75% 25%
PU 238 Soil 43 0.219E+02 0.204E+02 70% 89% 11%
PU 238 Vegetn 26 0.125E+01 0.122€+01 62% 81% 19%
PU 238 Water 44 0.197E+01 0.187E+01 75% 89% 11%
PU 239 Air 31 0.450E-01 0.407E-01 64% 79% 21%
PU 239 Soil 44 0.776E+01 0.744E+01 64% 88% 12%
PU 239 Vegetn 27 0.379E+00 0,378E+00 57% 81% 19%
PU 239 Water 43 0.238E+00 0.251E+00 67% 87% 13%
AM 241  Air 14 0.320E-01 0.297E-01 50% 63% 37%
AM 241  Soil 16 0.183E+01 0.201E+01 27% 55% 45%
AM 241 Vegetn 14 0.242E+00 0.259E+00 38% 66% 34%
AM 241 Water 25 0.205E+00 0.218E+00 48% 80% 20%
U 234 Air 15 0.166E-01 0.157E-01. 40% 68% 32%
U 234 Soil 21 0.292E+02 0.264E+02 53% 80% 20%
U 234 Water 21 0.115E+00 0.114E+00 70% . 87% 13%
U 238 Air 14 0.160E-01 0.174E-01 37% 58% 42%
U 238 Soil 22 0.296E+02 0.254E+02 48% 75% 25%
U 238 Water 21 0.115E+00 0.112E+00 73% 91% 9%
U BQ Air 7 0.326E-01 0.355E-01 75% 87% 13%
U BQ Soil 5 0.588E+02 0.675E+02 37% 62% 38%
U BQ Water 9 0.230E+00 0.234E+00 63% 81% 19%
U ua Air 14 0.128E+01 0.140E+01 50% 87% 13%
U ua Soil 11 0.232€+01 0.198E+01 47% 57% 43%
U ua Water 19 0.906E-02 0.866E-02 76% 76% 24%

*

: Mean of submitted data in range of 0.5 to 1.5 times EML value.

-170-
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ALK

LABORATORY: WAOLS (748 )/
SAMPLZ  RSPORT TRUZ LCCEPTANCT YAINTNG PTRFORMANCE i
ANALYTES NOMEER  VALUZT Vvaluz®  LINITS LI¥ITS- -  EVALUATION |
‘ TRACE METALS IN MICROGRAMS EER LITER: .
ALOMINUN 1 70 65.9 40.1- 100 u7.7- 82.6 ACCEPTABLE
2 571 543 43s- 545 462- 618 ACCEPTEELE
ARSENIC 1 133 14g 113- 168 120- 161 ACCEPTASLE
2 14.0 15.0 11.1- 19.4 12.,2- 18.4 ACCEPTABLE
BERYLLIUH 1 16.9 16.8 12.4- 21,84  13.5- 20.2 ACCEPTABLE
2 620 6CS 4s7- 714 £35- 686 ACCEPTABLE
CADNIUH 1 18.C 16.8 12.2- 21.5 13.4- 20.0 ACCEPTABLE
2 389 380 319- 440 134- 4§25 ACCEPTABLE
COBALT 1 680 651 566- 724 586- 703 ACCEPTABLE!
2 13.9 13.3 LSU- 17.0 10.5- 16.0 ACCEPTASBLE
CHRCMIUR 1 633 620 516- 717 cy1- 691 ACCEPTABLY
L
COPPER 1 7.2  6.33 3.66- 8.58  U4.30- 7.97 ACCEPTABLE;
2 253 241 213- 2€7 219~ 260 ACCEPTABLE
IRON 1 732 711 625- 80C cul- 778 BCCEPTABLE;
H
MER Y 1 T7.69 6.12 6.26- 10.3 6.77- 9.81 ACCEPTABLES
MANGANESE 1 349 346 3¢3- 373 312~ 364 ACCEPTAELE
H
NICKEL 1 33.1 31.7 25.5- 37.0  27.0- 35.9° ACCEPTABLE
2 604 569 496- 632 515- 6§16 ACCEPTABLE
1
LEAL 1 1020 959 g31- 1080 g€2- 105¢ ACCEPTABLE
2 1580 1500 1300~ 1680  1350- 1630 ACCEPTABLE.
................................................................................. |
2 EASEL UPCN THECEETICAL CALCULATICNS, CHE A REFETRENCE VALUE WEEN NECESSARY. !
FAGE 1 A
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PERFNA*ANCE ZYVALUATICH ®FEC ZiTZ: 12/21/92
WATZH BOLLUTICN STU NUMEZR W°
LABCRATCEHY:
‘ SAXPLE REPOAT TRUE ACCERPTANCE QARNTNG FEAFORMANCE
Y TES NUMEZY  VALUE VALUE®  LI®ITS LI®ITS EVALUZTION
TRACE METALS IN XICROGRAMS PER LITER:
SELENIUN 1 8,82 6.01  3.28- 8.06  3.88- 7.46 ACCEIPTABLE
2 163 170 116- 2C3 127- 192 ACCEPTABLE '
VANADIUM 1 490 4990 431- 541 4us- 527 ACCEPTABLE ~
2 38.8 38.2 3C.6- 46.8  32.7- 44.7 ACCEPTABLE |
2 639 612 536- 689 £55- 6§70 ACCEPTASLE .
ANTINONY 3 21.6 22.C  12.4- 29.9 18.6- 27.6 ACCEPTABLE
u 131 146  96.6- 182 107- 171 ACCEPTABLE "
SILVER 3 5.32 5.59 U4.20- 7.01 U8.56- 6.66 ACCEFTABLE |
4 13.6 14.0 11l.i- 16.8 11l.8- 18.1 ACCEPTABLE |
THALLIOM 3 4.29  5.30 3.45- 7.01  3.92- 6.58 ACCEPTABLE
"
A
MOLYBDENUM 3 51.5 49.C 36.0- €1.2 41.0- 58.2 ACCEPTABLE"
4 9.15 T.96 4.27- 12.2  Se31- 11.2 ACCEPTABLE
s‘nun 3 13.9 12.9 10.1- 15.4  10.8- 14.7 ACCEPTABLE
TITANIUN 3 216 214 185- 217 162- 2210 ACCSPTAELE?
4  79.8 78.0 65.4- 88.2 68.5- 85.2 ACCEPTABLE]
MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)
PH-UNITS 3 4,22 4.4¢ 4,28~ 4.,48 4.31- 4,485 NQT ACCEP‘!‘ABLEE
4 7.71 8.0C 7.76- 8.21 7.81- 8.16 NOT ACCEPTABLE
SPEC. CCND. 1 161 182 162- 199 167- 194 NCT ACCEPTABLE!
(JMHOS/CH AT 25 C) 2 735 812 752- 882 769~ 865 NOT ACCEPTABLE!
* BASED UPON TEBECRETICAL CALCULATIONS, CR A REFSRE_:NCS VALUEZ WHEN NECESSARY.
PAGE 2
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PEXFCRYANCT IVYALUATICK RFERCAT CaTe: 12/21/92
WATEZH TCLLUTICYN STUTY MNUYESE W4plhzo
‘HATCRY: walls
SAMFLE RIFCRT TRUE ACCEETANCEF SARNTNG FERFCRMANCE
ANALYTES NUMBER VALUZT VALUZE® LIMITS LIMITS EVALUATION
MINERALS IN MILLIGRAMS PER LITZfA: (EXCEPT AS BCTZED)
2 50.5 45,0 44,7- 54.1 45,9~ 53.C ACCEPTASBLE
MAGNESIUM 1 2.87 2.48 2.07- 2.90 2417~ 2,79 ACCEPTABLE
2 25.5 24,0 21 .0=- 2€.9 21.8- 26.2 ACCEPTARLE
SCDIOM 1 i2.3 9.68 8.19- 11.3 8.56- 1C.9 NOT ACCEPTAEBLE
POTASSIUN 1 T.7 6430 5.16- 7.32 5.44- 7.05 NOT ACCEPTARLF
2 37.3 34,0 29.1- 38.9 J0.2~- 37.6 ACCEPTABLE
CHLOEIDE 1 31.9 33.3 28.8- 36.0 25.7- 35.1 ACCEPTAELE
2 185 159 143- 171 l46- 167 ACCEPTASLP
FLOORIDE 1 04523 0.460 0.378-0.544 (£.399-0.523 ACCEPTABLE
ATE 1 16.€ 17.3C 13.2- 20.2 14,1~ 19.4 ACCEPTABLE
‘ 2 81.9 84,0 70.1- 93.9 73.1- 90.9 ACCEPTABLE
NUTRIENTS INX MILLIGRA#S PER LITER:
AMMONIA-NITEOGEN 1 113 C.960 C.658- 1.25 0.729- 1.18 NOT ACCEPTABLE
NITRATE-NITROGEN ° 1 0.172 C.170 .084S9-0.256 0.105-C.235 ACCEIPTABLE
QRTHCPHCSPHATE 1 <0.,163 0.030 .0116-.0498 .0162-.0452 UNUSABLE DATA
2 0.630 G0.67C GC.555-0.779 0.582-0.752 ACCEPTABLE

T D D D Dy O i D . S D D D — — = - - R D D s e D . S TED D . D — o - -

EASELC CPON THEORETICAL CALCULATIONS,

PAGE 3
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TRUE ACCEPTANCE SAENING EZRFORMANCE
VALUE=® LIMITS LIMITS EVALUATICHN

S e WE D TP W P D AP W A D S wn S AR W W TR . S G P WS W e G M e W G WL D G WL G T G W S S AR R D S S AU G R G D S WD e . D A T WD G e e T - D

DEMANDS IN MIILIGXRAMS PER LITER:

|12

TOC 1 124 120 100- 142 105- 136 ACCEPTABLE
2 o 62.0 51.8- 73.6 Su.e- 7C.8 ACCEPTABLE
PCE®'S IN MICRCGRAMS PER LITER:
PCB-AROCLCHR 1248 2 1.98 1.76 0.538- 2.74 (C.81l€- 2.U6 ACCEPTABLE
PCB-ARCCLCR 1254 1 1.94 2.37 1.41- 2.95 1.60- 2.76 BECCEPTAELE
PCB*S IN OIL IN MILLIGEAMS PER KILOGEAM:
PCB IN OIL- 1016/1242 2 39.7 42.6 8.20- 60.7 4.9~ 54.C ACCEPTABLE

PCB IN CIL- 125¢

..J

49,2 35.2 1202‘ Sl.u 17-2- 35-3 CEECK FOR ERRC

‘ PESTICIDES INK MICROGRAMS PER LITER:

CHLORDANE 3 3.34 6.43 3.59- 8.25 4,19- 7.85 NKOT ACCEPTABLE
4 (C.653 l.83 (Q.764~ 1.88 (.907- 1.74 NCT ACCEPTAZL:

BRLDERIN 1 C.321 0.676 0.175-0.834 C.262-0.7°%1 ACCEPTABLY
2 0.05u 00126 .025“‘0-176 .03“6—0-157 ACCEDPTABLE

DIELDRIN 1 0.377 0.617 0.309-C.292 (€.384-0.817 CHECK FOR ERRC
2 0.081 0.137 .0650-C.200 .GC€23-0.183 NCT ACCEPTABL!

* BASED UPON THECRETICAL CALCULATICHNS, dﬁ A REFERENCE VALUE WHEN NECESSARY.

PAGE 4
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PECAFCHRMANCE

TVALUATION HZIFCRT

FTRFORMANCE
TVALUATION

BESTICIDES IN MICRCGRANMS

DDT

HEPTACHLOR

HEPTACHLCH EPOXIDE

VOLATILE HALOCARBONS IN MICRCGRAMS PER LITER:

C.510-C.973 CHECK FOR EZ®E
.0690-0.175 CHECK FOR ERR

0.314-0.716 CHECK FOR ERR

.C865-0.112 NCT ACCEPTABL

C.416-0.792 CHECE FOR ERR
.0766-0.191 CHECK FOR ERR

0.231-
.0545~

0.598
0.17¢C

ACCEPTARL
ACCEPTABL

0.364-0.670 CHECK FOR EZEE
.0855-0.174 NOT ACCEPTABL

4ATER PCLLUTION STUDY KUMoZER WEFQ2®
SAMPLE REPORT THUS ACCEFTANCE
NUMBER VELUE VALYE® LIMITS
PER LITEZER:

1 0.u60 C€.777 C.431- 1.C5
2 0.052 0,129 .0511-C.192
2 0.033 0.0€7 .023S2-C.1l21
2 0.061 0.150 .0572-0.210
1 0.245 0.486 0.168-0.657
2 0.655 0.129 .0346-C.190C
1 04353 C.571 0.312-0.722
2 0.070 0.143 .0705-0.189

»2 DICHLGRCETHANE 1 13.86 13.8 9.6U- 18.6 1C.8- 17.4 ACCEDPTABL
CHLCRCFOE&H 1 7.90 8.40 S.60- 11.2 6.32- 1C.ES ACCEPTASB"
1,1,1 TRICHLOBOETHANE 1 10.9 12.9% 7.58=- 17.0 8.77- 15.8 ACCEPTABL
TRICHLOROQETHENE i l4.4 15.5 10.2- 20.0 11.5- 18.8 ACCEPTAB!
CARBONTETHRACHLORIDE 1 8.47 1C.7 6.73- 14.8 7.78=- 13.8 ACCEPTAB’

2 47.9 54.5 34.2- 77.3 39.6- T71.9 ARCCEPTAR
TETRACILOROETHENE 1 13.2 14.9 9.77- 19.5 11.C- 18.3 ACCEDPTAB
2 43.8 46.2 30.5- 6042 34,2- 5645 ACCZPTASR
® BASEL UPON THECRETICAL CALCOLATIGCNS, CR A REFERENCT VALUT WHEN NECESSARY
PAGE 5
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PIZAFYCHEMANCE ZVALUATICN FEPCRET DATE: 12/21/9C

SAMEL®S RIZIFCRT TRUL ACC ANCE WARNING DPERFORMENCE
NUMEER VALUZ VvaALUgE® L 15 LI®ITS EVALDATION

ML D L L D e W ey - — - —— - ——— - ——— — —— - ——————— —— - — —— - — - —— A  ——— o > -

VOLATILE HALOCAHRBONS IN MICRCGRANS FEER LITSE:

BROMODICHLOROMETHANE 1 18,7 16.4 11.1- 21.3 12.4- 2C.0 ACCEDPTABLE
: 2 62.0 62.9 43.6- 82.9 48.6- 77.9 ACCEPTABLE
DIBROMOCHLOROUNMETHANE 1 10.56 12.5 8.06- 16.6 9.17- 15.6 ACCEPTABLE
' 2 40.2 45.4  28.8- 61.3  32.9- 57.2 ACCEPT2BLE
ERCECFQRN 1 1u.8 16,3 7.67- 28,0 9.73- 21.9 ACCEPTABLE
2 36.5 37.7 22.7- 52.3 2€.4- 48,6 ACCEPTABLE
METHYLENE CHLORIDE 1 12.6 12.8 6.86- 19.0 8.22- 17.8 ACCEPTABLE
CHLOROBENZENE 1 10.1 10.3 6.52- 13.5 7.76- 12.7 ACCEPTAELF
2 5G6.6 57.2 36.7- 73.8 88.1- 69.5 BCCEPTAEBLE
VOLATILE AROMATICS IN MICROGRAMS PER LITER:

BENZENE 1 41.2 43.9 30.0- 59.0 33.6- S5S.4 ACCEPTABLF
Q 2 11.7 12.7 5.0~ 17.0 1C.G- 16.0 ACCEOPTABLE
YLEENZENE o 47.8 47.7 31.4- 64,3 35.6- 6C.2 ACCEPTABLT
2 9.30 9.71 6.19- 13.0 7.06- 12.2 ACCEPTABLE
TOLUENE 1 62.4 59.7 42.1- 76.7 46.5- 72.3 ACCEPTABLE
1,2-DICHLORCBENZENE 1 6642 57.1 36.9- 74.5 41,7~ €9.7 ACCEPTABLE
2 17.2 15.4 10.6- 19.7 11.8- 18.5 ACCEPTABLE
1,3-DICHLOROBENZENE 1 54.5 47.0 32.1- 59.6 35.6- 55.2 ACCEPTABLY
2 17.8 1645 11.4- 21.2 12.6- 19.9 ACCEPTABL®
1,4-DICHLCRCBENZENE 1 55.0 50.C 3C.3- 67.8 3%.1- 63.0 ACCEPTABLE
2 15.2 13.3 9.91- 17.8~ 10.9- 16.8 ACCEPTABLE

% BASEC UPON THEGCRETICAL CALCULATIONS, OR A REFERENCE VALUF WHEN NECESSARY.

PAGE 6
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SAMPLE RIZECET ACCZRTAY KEINTNG PERFORMANCE

ANALYTES NUMBER VALUE VALUE= LIXITS LINTITS TV2LUATION
MISCELLANECUS PARANMETEES:

TOTAL CYANICE 1 0.037 0.040 .0108-.0592 ,0169-.0531 ACCEDPTABL

(IN MG/L) 2 0.358 (.35C C.206-0.461 0.239-0.829 ACCEPTABI

= BASEL UPON THEORETICAL CALCOLATIOHS, CR A REFERENCE VYALOE WHEN NECESSARTY.
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OTEFORMIET

EVALU2ATION

G2.6
619

161
le.u

20.2
68¢

20.4

425

703
16.0

691
11.2

7.97
26C

778
94.0

9.81
15.¢

364
34.3

35.6
616

1050
1630

N -
a
3

P
P

) W

.

E

td )
t3 13

~e
i
cC

ACCEDTAR
ACCEPT2BI

ACCEPTABL
-ACCEPTABI

ACCEDTAB!:
ACCEPTAB!

ACCEPTABI
ACCEPTAER:

ACCZPTABL
ACCEPTAB.

ACCEPTAB!
ACCEPTAB!

ACCEPTABI
ACCZPTAE!

RCCEIPTAZR:

a-
ACCEPTAZ]

)

HECE FOR ER:
ACCEZPTAZE

S D S S D D I D D e L O 0 R s e B i A e i T -~ - ———— ——— — S ——— A A  ——— " - = W W - ———— ——— =

sruror
TORI: walsu (37068

Sa¥sLi 230
AMALYTES NUX2I8® VALY
THACE METALS IN XICROGRAY
ALUNINDY 1 57.8
2 tE3
ARSENIC 1 144
2 16.8
BERYLLIU® 1 19.2
2 64 e
CACEIUWN 1 17.¢
2 381
COBALT 1 693
2 14,1
CHECNIUN 1 614
2 8.43
.OPPEH 1 7.37
2 254
IRON 1 767
2 31.1
MERCURY 1 7.21
MANGANESE 1 355
2 30.9
NICKEL 1 32.8
2 581
LEAD 1 1060
2 1£1¢C
% BASED UPOK THEORETICAL CAL

TISL STULDY wUNLIF WENZS
RT T20: ACCEeTaNCy dAENT
T yalUz= LIsITZ LI¥TTIsS
S FEH LITER: \
65.9 40.1- 1C¢C 47,7~
548 435- o5Us 4bez-
140 113- 158 120-
15.0 11.1- 19.4 12,.2-
15.8 12.“- Zlou 13.5-
605 4s7- 714 525~
16-8 l c2- 21-5 13.“‘
380 319~ 4490 334-
651 566- 724 586~
1303 9.5"' 17.0 1C05‘
620 51e- 717 5481~
e.ll 3-37- 12.3 L‘oug-
6.33 3~68- 8.58 U.30-
241 213- 267 219-
711 625- 800 647~
83.C €8.2- 97.7 71.5-
8e12 6e26~ 10.3 8.77-
13.¢C 9.49- 16.9 1C. 8-
34¢ 3C3- 373 312~
3006 2507- 35-6 2609"
31.7 25.5- 37.4 27.0-
569 498- 532 515-
955  831- 108 86 2-
15CG 13C0- 158¢ 135C-
CUOLATIGNE, CB A RSFEZRENCE

PAGE
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IVALUATION 2z:

3-88-
127-

uus-
32.7-

12.8~

(=g - -~

-

14.5-
107-

u.56-
1106-

3092-
63-0—

1302’
uSog-

2.17‘
2106-

7 .45
152

527
44,7

21.4
€70

27.6
171

6.66
16.1

6.54
eg.u

15.5
53.0

2.75
26.2

DAT

CHE

Z: L2/2u/02

e A

ACCZIPTASLE
ACCEDPTABLE

ACCTDPTASBLE
ACCZPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEIPTABLE
ACCEPTABLE

ACCEPTABRLE
ACCEPTEBLE

ACCTPTABLE
ACCEPTABLES

ACCEPTABLE
ACCEPTABLE

ECCEPTRAELE
ACCZPTABLE

CEETX FOR ERRO

CK FOR ERRC

ACCEPTABLE
ACCEZPTABLE

ACCTPTABLE
ACCEPTABLE

- - - —— - ——  ——— Y — W -

AATorF POSLLUTIOL STULY iUMsSTH
‘CH:XTCFY: wt184
SAYXEL RIPORT THUE LCCEPTaNCE
AwALYTES NUYEZR VALY Valyge= LInITS
TRACZ METALS IN MICROGRANS 9Zf LITER:
SZLENIUY 1  6.45 6.0 3.286- 8.05
Z 1481 170 116- 203
VANKADIUN 1 520 43¢0 431- 541
2 42.2 38.2 30.6~ U4s5.8
ZINC l l7.u 1700 1103— 22-9
Z 569 512 £36- 689
AHZIHONY 3 19-0 22.0 120“‘ 29.9
4 123 146 96.6- 182
SILVEB 3 6-uu 5059 aozo- 7-01
4 lSué IR.C 11.1- 1608
THALLIUH 3 503“ 5.30 3.“5- 7001
4 32.4 76.2 58.3- 94.¢
'!BDENUH 3 51.4 4g.0 38.0- 61.2
4 7-“3 7-96 “027- 1207
STRGNTIU“ 3 1308 12-9 10;1- ls.u
u 68.0 61.9 50.3- 71.9
TITANION 3 235 214 185- 237
. 4 87-3 7500 65.”‘ 88.2
MINERALS IN MILLIGRAMS FER LITER: (EXCEPT AS NCTED)
CALCIUﬂ l lu.3 15.0 1205- 1509
2 SC.H 39.0 ua.?‘ Su.l
MAGKESIOX 1 2.31 2.u8 2.07- 2.9C
2 23-6 Za-C 21.0- 26.9
= 8ASED UPON THECRETICAL CALCULATIONS,

CF & BREFEDENCE

WHEN NECESSARY.



PUSFOEMARTY RVALUATICH LTOC3AT DrTT LRSI/
#3iTHE POLLUTICHL STUCY NUREESF 9PRTZA
‘ECH;\TCH: \3180

SAYELE FLEC2T  TEUZ  ACCEPTANCE wASYING PEERFCEMANCE

AHALYTES KLr»azz ALUS  VALUEE LIvTTS LIMITS TYALOATION

XINZRALS IN MILLIGRA™S PEX LITZR: (ZXCEZ2T AS NOTED)

2 ucol“ ‘48-“ 42-“- 5502 UQ.O- :106 ;\CCZPT;\HL'

POTASSIUY 1 5.10 6. 3C S.16- 7.32 S.u8- 7,08 ACCEPTABL

= BASED UPON THEOEETICAL CALCULATIONS, CR 4 NECESSARY.

2AGE

REFERENCE VALUT WHEN

3 (LAST PAGE)
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bcc: JL Daniel

EW Hoppe

AG King <

JM Latkovich P Na

MW Urie R TG Ba"e“e

Project File-T5 Pacific Northwest Laboratories
Fi ]e/LB Battelle Boulevard

P.O. Box 999
Richland, Washington 99352

Telephone (509)
372-0398
February 4, 1993

Mr. Arthur Dan Baker, III (PE Study)
Quality Assurance O0ffice, ESD

US EPA, Region 10

1200 Sixth Avenue (ES095)

Seattle, Washington 98101

Dear Mr. Baker:

PACIFIC NORTHWEST LABORATORY, ANALYTICAL CHEMISTRY LABORATORY RESPONSE TO
DEFICIENCIES UNCOVERED BY WATER POLLUTION EVALUATION STUDY NUMBER 29

A careful review of the Analytical Chemistry Laboratory 325 Building
laboratory performance on the WP029 Performance Evaluation Study has resulted
in the following conclusions:

Inorganic Metals/Mineral -- ICP

The unacceptably high values reported for Na and K have been traced to
apparent contamination from the sample preparation process. A batch
process blank demonstrated higher than normal Na and K values; these
values were not subtracted from the reported values. If subtracted, the
reported values would have been 10.5 mg/L for Na and 6.1 mg/L for K for
M1l and 53.4 mg/L for Na and 35.8 mg/L for K for M2; all within
acceptance- limits. The actual concentrations found in the process blank
did not cause concern, as the majority of samples analyzed routinely
fall over ten times the process blank levels. In cases such as these,
the laboratory typically either subtracts the process blank or reports
it as detected with the sample results, based upon client requirements.
CORRECTIVE ACTION: The process blank will be monitored more closely in
future PE studies, since the levels detected in these studies are
generally much lower than our "typical” samples.

Classical Chemistry: .
Ammonia: The final results reported were inadvertently based on the
initijal sample; i.e., the 100x preparation dilution was included. The
normal reporting mode for the laboratory is to include all processing
dilution factors when reporting data. The PE samples are the only
exceptions, and this leads to this type of reporting error.
CORRECTIVE ACTION: Greater care will be taken with calculation and
review in this area in the future.

00-016



M
Mr. Arthur Dan Baker, III 3.« Baltelle
February 4, 1993
Page 2

pH Measurement: The error in the reporting of the pH is well within 5%,
which is the Laboratory's target accuracy. The most likely reason for
the small error is temperature nonequilibrium.

CORRECTIVE ACTION: Future analyses will address this issue by
performing repetitive analyses at 10 to 15 minute intervals to verify
that the samples have been equilibrated to room temperature.

Conductivity: The error in the conductivity measurements is about 10%
and is most likely caused by temperature nonequilibrated samples.
However, recent evaluation of the conductivity measurement operation has
identified an instrument "drift" problem, something that is also highly
suspect of generating the "low" values reported since the drift is
always to lower conductivity.

CORRECTIVE ACTION: A new conductivity meter will be placed in use as
soon as possible. Additionally, greater care will be taken to ensure
adequate time for sample temperature to equilibrate.

Fluoride: The fluoride results were reported from IC analysis. The
samples were analyzed in two ways: with and without eluent matching.
The reported results were those from the eluent-matched analyses, and it
appears that a "small" bias from an eluent mismatch from carbonate
exits. It appears the quantification of the IC peak is performed more
accurately without the "attempt" to match the eluent (i.e., to reduce
errors associated with the negative water dip peak). Although not
reported, the analyses of the WP029 samples without eluent matching were
within the acceptable ranges.

CORRECTIVE ACTION: Future analyses will be performed on samples without
any attempt at eluent matching.

Organic Analysis:

Pesticides: It currently appears that the consistently low results
achieved for all pesticides tested were a result of a problem with
standards.

CORRECTIVE ACTION: An investigation of standards currently in use in
the laboratory, for pesticide analyses, is under way.

If you have any questions regarding the responses above} please contact me at

your earliest convenience.

Sincerely,

o v Ve
AT - Azt
Sl J
Kristine J. Kuhl-Klinger
QA/QC Project Manager
Analytical Chemistry Laboratory
KJK:pl

00-017



[NORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 4 FY 92

LABORATORY NAME: Battelle Pacific Northwest(WA) (I3] (BATTWA) . % Score: 91.7
PERFORMANCE LEVEL: ACCEPTABLE REPORT DATE: 9/11/1992
LABORATORY RANK: Above = 19 Same = 0 B8elow = 17 MATRIX: SOIL
TOLERANCE [NTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS TOTAL
LOWER UPPER LOWER UPPER VALUE a NOT-ID  MIS-QUANT FALSE POS  MSPK QUT  DUP OUT #LABS
ALUMINUM 9580 21000 8350 22200 12100 0 1 0 0 2 37
ANT IMONY 12.0 16.5 12.0 18.5 3 8 0 2 0 28 1 37
ARSENIC 453 731 623 760 559 0 1 0 2 1 37
BARIUM 286 347 280 353 318 0 2 0 0 0 37
BERYLLIUM 1.0 1.8 1.0 1.9 1.1 0 0 ] 1 0 37
CADMIUM 17.3 23.6 16.6 26.3 18.6 0 3 0 3 0 37
CALCIUM 3940 5060 3820 5180 4730 0 0 0 0 0 37
CHROMIUM 9.1 23.5 7.6 25.0 16.3 0 1 0 1 2 37
COBALT 10.0 11.5 10.0 12.1 7.8 8 0 1 ] 0 0 37
COPPER 2490 2880 2450 2920 2810 0 2 0 0 0 37
19900 28400 18900 29400 214600 0 1 Q 0 0 37
4610 5270 4540 5340 5110 0 -] 0 0 1 37
GNESIUM 3900 5910 3680 6130 4580 b} 1 0 0 0 37
MANGANESE 6800 8260 6640 8420 7630 0 1 0 0 o} 37
MERCURY 22.6 40.9 20.56 42.9 23.7 1 3 0 0 0 37
NICKEL 8.0 14.1 8.0 15.2 8.4 0 4 ] 0 0 37
POTASSIUM 4050 5310 3910 5450 3840 X 0 2 ] 0 0 37
SELENIUN < ¢ [~ c 4.2 U 0 0 4 9 2 37
SILVER 22.1 33.9 20.8 35.2 27.3 0 2 ] 4 1 37
SO0 1UM d d d d 518 8 0 0 1 0 0 37
THALLIUM d d d d 5.2 U 0 0 1 7 0 37
VANAD UM 32.3 51.4 30.2 $3.5 39.3 0 1 aQ 0 Q 37
ZINC 5190 6080 5090 6180 5560 0 3 0 0 0 37

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 1
# OF FALSE POSITIVES: 0 .

# OF MATRIX SPIKES OQUT: O
SQIL

UPLICATES QUT: O 00_019




INORGANIC PERFORMANCE EVALUATION SAMPLE
INDI[VIDUAL LABORATORY SUMMARY REPORT

LABORATORY NAME: Battelle Pacific Northwest(WA)
PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above

ELEMENT

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
SERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER

MAGNESTUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENTUM
SILVER
SO0 IUM
THALLIUM
VANAD TUM
ZINC

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 1
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: O

WATER :

‘DUPL [CATES QUT: O

19

WARNING
LOWER UPPER
c >
269 330
51.5 60.5
c c
S4.4 61.6
16.8 23.1
25900 30600
77.2 94.0
317 370
262 273
459 535
13.4 16.9
18500 21500
c <
8.6 10.8
276 319
¢ c
49.0 65.4
446 55.1
d d
81.3 106
¢ c
230 272

TOLERANCE INTERVALS

= 0 Below
ACTION

LOWER UPPER
c c
262 336
50.5 61.4
c c
53.7 62.3
16.1 23.7
25400 31200
75.4 95.8
3In 375
239 276
451 544
13.0 17.3
18200 21800
c c

8.4 11.0
272 326

[ c
47.2 67.2
43.5 56.2
d d
78.6 109
c c

226 276

FOR QB & FY 92

{131 (BATTWA)

17

LABORATORY

REPORTED #LABS #LABS

PROGRAM DATA

#LABS

#LABS

% Score:
REPORT DATE:
MATRIX:

#¥LABS

VALUE Q NOT-ID  MIS-QUANT  FALSE POS MSPX OUT  DUP OUT

13 v
296
S8

1 v
55.9
18.8
27800
83.1
336
266
478

19.2 X

19700

1 v
8.8
293

490 U
63.9
52.2

45.8 8

108 $

2 v

247

—
- O N O = N O W «+ O = VO N = v NN OO O\ O

0O 0O 0O O 000 - 00O -+ 00 00O 0O 0o oo o o o

00-0<0

C O O 0O 0O 0 O O 0 0O 0O 00O oo oo o o o oo

O O VI O W —~ O Q O O O W O O O O O WO - O - o

O O 0O O O N O O -+ OO0 W OO0 OO -+ 00 o —~~ o

91.7
971171992
WATER 1

TOTAL
#LABS

37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37



[NORGANIC PERFORMANCE EVALUATION SAMPLE
INOIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 4 FY 92

LABORATORY NAME: Battelle Pacific Northwest(WA)
PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above

ELEMENT

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
PER

MAGNESTUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SO0 1UM
THALLIUM
VANAD [UM
ZINC

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 1
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES QUT: O

WATER :

.oupucmss uT: 0

19

WARNING
LOWER UPPER
1060 1360
392 487
29.8 41.0
931 1030
36.5 42.9
25.5 34.6
c c
46.0 57.3
238 266
c c
732 857
5.6 35.0
c c
112 125
12.0 16.5
c c
18400 21200
27.9 41.0
53.8 64.8
23000 26000
c c
419 470

c

TOLERANCE INTERVALS

= 0 Below
ACTION
LOWER UPPER
1030 1390
381 498
28.5% 42.2
920 1040
35.8 43.6
26.5 35.6
c c
44.8 S8.6
235 269
c c
719 871
26.6 36.0
c c
m 127
11.5 17.0
c c
18000 21500
26.5 42.4
52.7 65.9
22700 26300
c c
414 476

c

[=4

17

{131 (BATTWA)

LABORATORY

REPORTED

VALUE

1250
213
32.2
1020
40.4
30.1
9
51.4
257
3
801
27.8
“13
119
11.9
5
20500
36.1
62.4
24300
26
442
2

Q

#LABS
NOT-1D

O O O 0O — 0O O O -—» OO0 0o oo o0 oo o o oo

#LABS
MIS-QUANT

O = O N & O O O O N O NWO — -2 0O - & OoOnN - O

PROGRAM DATA

#LABS
FALSE POS

W O O O O O O O O O O OO0 <+ OO0 o oo oo oo o

00-021

#LABS
MSPX OUT

O O VI O W — 0 0 O O O WO OoOOoOOoOOoWOo — O - o

% Score:
REPORT DATE:
MATRIX:

#LABS
pup ourt

O O O O QN O O — O 0O WO oo o «—-— 0 0 ag — o

91.7
971171992
WATER 2

TOTAL
#LABS

37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
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%aéBa‘"e"e Project Number 35116, 92-09234+

Pacific Northwest Laboratories Internai Distribution

‘ MW Urie

ICP-325-405 Inst.File
Date October 9, 1992 File/LB

To KJ Kuhl-Klinger

From  JJ WagnedQD

subject Response to the three analytes misquantified
in USEPA QB4-FY92 INORGANIC PE

The analytes misquantified were:

1) Potassium by ICP-0ES in sample "SOIL";
2) Lead by GFAA in sample "WATER-1"; and
3) Antimony by ICP-OES in sample "WATER-2"

Potassium (1) was about 2% below the lower "action" limit in the soil sample.
Normally the ICP-OES measurements have been within the acceptance window in
the past. Other reference samples have not been a problem. No apparent reason
is known that would explain the results.

The high (11% above the upper "action" limit) GFAA lead measurement was

‘ probably due to an argon leak problem that affected the background correction
on the graphite furnace. The leak has been fixed.
The low antimony measurement in "WATER-2" may be related to the length of time
it is heated (during sample processing). This particular sample had a higher
concentration of antimony than "WATER-1" but was heated for a longer period of
time, yet the results were low (about 50% of the average range). This problem
may be 1ike the 200BP1 pre-digestion spike recovery issue for antimeny. If so,
an addition of tartaric acid to the sample during preparation should solve the
problem. We will test this as soon as possible.

. 00—022

E54-1800-001 (10/88)



LABORATORY: Battelle Pacific NW (WA)
PERFORMANCE: ACCEPTABLE - Response Explaining Deficiency(ies) Required

RANK: Above = S5  Same

COMPOUND
TCL VOLATILE

BROMOMETHANE

CHLOROFORM

CARBON TETRACHLORIDE
BROMOO I CHLOROME THANE

D |BROMOCHLOROMETHANE
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
STYRENE

TCL SEMIVOLATILE

PHENOL

2-METHYLPHENOL
HEXACHLOROETHANE
[SOPHORONE
2,4-DIMETHYLPHENOL
BIS(2-CHLOROETHOXY )METHANE
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
HEXACHLOROCYCLOPENTAD [ ENE

&,6-TRICHLOROPHENOL
4-D INI TROTOLUENE
CHLOROPHENYL PHENYL ETHER

ANTHRACENE

PYRENE

DI-N-OCTYL PHTHALATE
BENZO(CA)PYRENE

TCL PESTICIDES
ALPHA-BHC
HEPTACHLOR
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN KETONE
ENDRIN ALDEHYDE
AROCLOR-1248
NON-TCL VOLATILE

BENZENE ,N-PROPYL -
VINYL ACETATE

NON-TCL SEMIVOLATILE
BETA-BHC
TCL VOLATILE (Contaminants)

2-BUTANONE

Below

WARNING
LOWER  UPPER
22 36
10 12
57 72
74 91
49 62
1 16
58 78
88 110
15 23
32 49
10 16
26 38
10 17
12 18
10 15
23 34
NU NU
12 17
30 45
14 21
NU - NU
64 140
24 4h
1 15
0.1 0.16
0.17 0.28
0.59 0.88
0.3 0.45
0.19 0.28
0.44 0.37
1.4 2.1

ORGANIC PERFORMANCE EVALUATION SAMPLE

REGION 10

INDIVIDUAL LABORATORY SUMMARY REPORT

10

TOLERANCE INTERVALS

FOR QB 4 FY 92

LABORATORY
ACTION DATA
LOWER  UPPER CONC Q
20 44 34
10 13 1
S5 74 65
7 9% 79
47 64 53
10 17 14
55 81 65
85 120 100
14 24 23
29 58 52 $
10 20 18 $
24 44 39 s
10 21 16
10 19 18
10 17 16 $
21 40 37 $
NU NU 10
12 18 17
27 54 35
13 22 21
NU NU 10U
53 190 110
21 47 41
10 18 14
0.096 0.16 0.13
0.16 0.3 0.36 X
0.55 0.92 0.64
0.27 0.47 0.39
0.18 0.29 0.22
0.38 0.93 0.82
1.3 2.2 05U &
130 N
0 NR
0 NR
13
00-024

NNNSOCFNNW
QOO0 OOo0O0 0

SR OOVUHROOT =N &
-, e QOO O ONOO — 2000 —

NNy~ Wn
WhNOoOOOOO

—_

PROGRAM DATA
#LABS
[0-CPD

60
60
60
60
60

58

57

16

33

.

% SCORE: 82.8
REPORT DATE: 09/20/92

MATRIX: WATER

TOTAL
#LABS

60
50

60

60




REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB & FY 92

.

LABORATORY: Battelle Pacific NW (WA) % SCORE: 82.8
PERFORMANCE: ACCEPTABLE - Response Explaining Deficiency(ies) Required REPORT DATE: 09/20/92

RANK: Above = S Same = 0 Below = 10 MATRIX: WATER

TOLERANCE INTERVALS LABORATORY PROGRAM DATA
WARNING ACTION DATA #LABS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC Q MIS-QNT NOT- 1D 1D-CPO #LABS
TCL PESTICIDES (Contaminants)
AROCLOR- 1242 . 3.3 c 57 3 60
NON-TCL VOLATILE (Contaminants)
2-PROPANOL 76 28 32 60
ACETIC ACID,METHYL ESTER 10 (A 16 60
PROPANE , 2-METHOXY - 21 51 9 60
NON-TCL SEMIVOLATILE (Contaminants)
CYCLOHEXANE, 1,2,3,6,5,6-HEX 42 59 1 60

# OF TCL COMPOUNDS NOT-IDENTIFIED: 1

# OF TCL COMPOUNDS MIS-QUANTIFIED: 1

# OF TCL CONTAMINANTS: 1

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: O
OF NON-TCL CONTAMINANTS: 0

00—-025



DON’T SAY IT -- Write It! Date: December 3, 1992
To: EW Hoppe From: GS Klinger

Subject: QB4 PE Pesticide/PCB response

The Fourth Quarter PE samples were extracted and analyzed 1in
accordance with EPA CLP SOW 2/88. No unusual circumstances were
noted. Upon receiving the results of scoring, it was noted that
points where deducted for Heptachlor, which was detected and
reported at a value only very slighter greater that the acceptable
limit. The current statement of work, which is used by all the
laboratories participating in the CLP program, requires that the
lower calculated concentration value of each the two column results
be reported on the Form I (13.5.4, D-55/PEST) . The 2/88 SOW
requires that all the results of the primary column, analysis be
reported. It the case of Heptachlor, a positive interference from
a coeluting PCB peak resulted in a high calculated concentration.
Points where also deducted for failure to identify PCB Arochlor
1242. Additionally, more points where also deducted for reporting
PCB Arochlor 1248 as a contaminant. PCB Arochlor 1242 and PCB
Arochlor 1248 both contain approximately the same peaks in slightly
different ratios. When they are detected at a low level and in the
presence of six interfering pesticides, it can be difficult to
identify the correct Arochlor. In an actual sample, weathering and
degradation may also affect the ratio of peaks, especially at low
levels. If the PCB had been simply not reported our score would
have been 87, and would not have required a response.

Corrective Actions

° PCB/pesticide analysis should be performed in accordance with
the current statement of work, however this can not be done at the
present time.

00-026
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. Data File: »01663:33%6.:01 Quant QCutput File: ~0:
Name: 92-09432 Instrument ID: PRIMA
Misc: 92-0%9432

Id File: 10&03::Q7
Title: 2-88 SOW Pest/PCB's for CLP by Capillary Column Battelle PHNL
Last Calibration: 920212 10:44 Last Qcal Time: °°U/lﬁ lo-Dl

Operator ID:
Quant Time : 920813 03:27
Injected at: 920813 02

Page 2 of 4

‘ 00-027




IFile »014839 LT=1.7 amu,

]
|

1200 1400 1620 1800 2000 2200
S I AN I S AL S AT ST IS AT R S A AU S S N B ST ST A S G S S A SO0 AT W T S S U A I S S N S W
y
y
44 0100

42000

~
W

0

5000 = | Iﬂﬁ |f\1c 19 ;
4 3 ] 2 ||| ﬂ ol ( .
000:: JL‘“"‘-'!---‘»JJHV”- L‘I \‘“&‘.... U*.J 1': / L—” n'L.‘u' TJL l}\fn_“.ﬂ.)nj }\‘\ﬁ\fw\_’\ 1:

— —T

— . : o
11.0 12.0 13.0 14.0 15.0 18.0 17.0 18.%

Data File: >01659:32394:D1 Quant Output File: ~0185%::0F
Mame: AR1248 Instrument ID: PRIMA
Misc: ARl243

Id File: I[D&08::0QT
Title: 288 SOW PestsPCB's for CLP by Capillary Column Battelle PNL
Last Calibration: 220212 10:44 Last Gcal Time: 920715 1l6:01

Operator [D:
Quant Time : 920813 100:28
Injected at: 920812 23:44

Page 2 of 4
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Data File: »01658:3396:01 Quant Output File: "0 11 0F
Name: ARL1242 Instrument [D: PRIMA

Misc: AR1242

Id File: [D&08::&T

Title: 2-928 SOW Pest PCB's for CLP by Capillary Column Battelle PNL
Last Calibration: 920212 13:44 Last Qcal Time: 920715 146:01

Operator ID:

Quant Time : 920812 23:43
Injected at: 920812 23:0

Page 2 of 4
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95-07433

1D EPA SAMPLE NO.
PESTICIDE ORGANICS ANALYSIS DATA SHEET

| 14083 |
Lab Name: Battelle-PNL Contract: -------- ] |
Lab Code: ------ Case No.: 18450 SAS No.: ------ SOG No.: ------
Matrix: (soil/water) WATER Lab Sample ID: 92-09432
Sample wt/vol: 1000 (g/mL)ML Lab File ID: >01663
Level: (Tow/med) LOW Date Received: 07/30/92
% Moisture: not dec. --- dec. --- Date Extracted: 08/04/92
Extraction: (SepF/Cdﬁt/Sonc) CONT Date Analyzed: 08/13/92 -
GPC Cleanup:  (Y/N) N pH: --- Dilution Factor: 1
CONCENTRATION UNITS: .
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
| | I I
| 319-84-6-------- Alpha-BHC | 0.13 | |
| 319-85-7-------- Beta-BHC | 0.05 | U |
| 319-86-8-------- Delta-BHC | 0.05 | U |
| 58-89-9--------- Gamma-BHC (Lindane) | 0.05| U |
| 76-44-8--------- Heptachlor | 0.36 | |
| 309-00-2-------- Aldrin | 0.05 | U |
| 1024-57-3------- Heptachlor Epoxide | 0.05 | U |
| 959-98-8-------- Endosulfan [ | 0.05 | U |
| 60-57-1--------- Dieldrin | 0.10 ] U |
| 72-55-9--------- 4,4’ -DOE | 0.10 ] U |
| 72-20-8--------- Endrin | 0.10 u |
| 33213-65-9------ Endosulfan I | 0.64 |
| 72-54-8--------- 4,4’ -D0D | 0.10 ] U |
| 1013-07-8------- Endosulfan Sulfate l 0.39 | |
- | 50-29-3------ ---4,4'-007 [ 0.10 U |
| 72-43-5-----~--- Methoxychlor | 0.50 u |
| 53494-70-5------ Endrin Ketone | 0.22 |
| 5103-71-9------- alpha-Chlordane | 0.50 | U |
| 5103-74-2------- gamma-Chlordane | 0.50 | U |
| 8001-35-2------- Toxaphene | 1.00 | U |
| 12674-11-2------ Aroclor-1016 N 0.50 | U |
[ 11104-28-2------ Aroclor-1221 | 0.50 | U |
| 11141-16-5------ Aroclor-1232 ] 0.50 | U |
| 53469-21-9------ Aroclor-1242 ] 3.30 | |
| 12672-29-6------ Aroclor-1248 | 0.50 | U |
| 11097-69-1------ Aroclor-1254 | 1.00 | U |
| 11096-82-5------ Aroclor-1260 | 1.00 | U |
I | | l
(1) 7421-36-3 Endrin Aldehyde 0.82
. FORM I PEST 00-030 1/89 Rev
(1) This compound was added to this form for reporting purposes in this
instance only
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400
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12.90

ta File: >01683:3395:D01 Quant Qutput File: ~Jles3::0F
g: 22-09432 Instrument [D: PRIMA
s

c: 92-09432
Quant Time: 920813 093:27 Quant D File: IDAD3::QT
Injected at: %20812 J2:44 Last Calibration: 920212 1§:44
Last Recal Time: 320715 16:01

Compound Na : 28
Compound Name: Argclor-1242

Quant Lon : 1.8

Hit R.T. Scand Area Conc Units q
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Full” library search report Page™ 1

Converted from RTE data file: >W2006:

‘Search results for Data File /chem/HPRTE2.1i/DW2006.d
Injected 20 Nov 92 2:50 pm by GER SUPER GR

Peak Retention

Number Time Prob. Compound Name
1 2.394 0 No matches found
2 2.824 0 No matches found
3 9.374 0 No matches found
4 13.282 94 Methane, bramochloro-
5 15.133 0 No matches found
6 16.695 95 Benzene, 1,4-difluoro-
7 17.124 90 2-Heptene
8 17.622 81 2-Heptene, (E)-
9 20.635 0 No matches found
10 22.626 80 Cyclotrisiloxane, hexamethyl-
11 24.388 0 No matches found
12 27.621 94 Benzene, l-bramo-2-f£luoro-
13 28.757 25 4 -HYDROXYPHENYLACETIC ACID ETHYL ESTER T
14 30.720 0 No matches found

‘ 00-032
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ta File: >01684:37%6:0 Quant Qutput File: ~0Ll3és::0F
me: 92-0%9437 Instrument [D: PRIMA
1sc: 92-09432
Quant Time: 920313 Da:12 Juant ID File: [D60S::QT
Injected at: 920813 03:2 Last Calibration: 220212 14:44
Last Qcal Time: 920715 14:01

Compound No 28
Compound Name: Aragclor-1242

RQuant fon : 1.0
Hit R.T. Scan$ #Area Conc = Units g

1 16.31 1779 195737M 541.76 ngrsml 100

. 00—-033
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ta File: >01658:

me: AR1242

isc: AR1242
Quant Time: 920812 23:43
Injected at: 920812 23:00
Last QGcal Time:

3396:01

Compound No 28

Quant OQutput File:

Instrument ID: PRIMA

Quant [D File:
Last Calibration:
920715 16:01

~01458::0F

1D608::QT
920212 19:44

Compound Name: Aroclor-1242
Quant —ton 1.0

Cone Units

282647 782.31 ng/mb 1

00—-03%¢
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%k? Ba"el le ‘ Project NumpeB5116

Pacific Northwest Laboratories Internal Distribution
‘ JL Daniel (w/o att)
pate  March 15, 1993 ;T\Z E?ﬁgka '
To Eric Hoppe, Mike Urie gg hg;fg¥;;h '
fom  Kristine Kuh1-Klinger #yFf— Eg?gifg File

subject USEPA-CLP 0B1. FY33 PE Results

Attached please find a copy of both the Inorganic and Organic results for the
U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program (CLP)
QB1, FY93 Performance Evaluation (PE) Study.

As can be seen from the attached, the Inorganic Group achieved a score of
79.5% and the Organic Group achieved a score of 76.4%. These scores are both
down from the previous quarter (Inorganic at 91.7% and Organic at 82.8%).
These scores are considered "Acceptable, Corrective Action Required." Review
of the results shows that discrepancies were noted across all analyses
performed, i.e., GFAA, CVAA and ICP for Inorganic, and VOA, SVOA and Pest/PCB
for Organic.

As with all PE studies, you are required to investigate all discrepancies
uncovered by this PE study to determine potential sources of error which can
‘ affect all work performed in the laboratory.

Your corrective action plan is required by this office no later than April 5,
1993. VYour plan must include a statement of the discrepancy, results of
investigation, and all corrective actions taken to alleviate recurrence.
Please note that this exercise benefits you and your operation and is not
simply a record-keeping activity on behalf of this office. Your ability to
isolate potential sources of error in your analyses and correct them is the
primary means of improving the overall quality of your operation.

If you have any questions or concerns related to this PE study, please contact
me at your earliest convenience.

KJK:p]

Attachments N

. 00—-035

£54-1900-001 (10/89)
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INGFGANIC QUARTZILr 2L'ND PERFORMANGE EvALUA!ION §amPLE
1237 TXPLANALTION
¢ TCLERANCE iXTERVALS (T} WERE NCT $E7 SINCE LC % CF MOSE Of Iug LABORATCRTIES SUBMITTES 2 wayyg 28 oy

i CONTRAC™ RESUIRED GETELTICH LMyt LCROG).
a T1 wOT USED. SEE SCORING NOTES, SRCZZDURE FOR GRADING u-YALUES HQ, &
AKALY2ED $OR BUT NOT DETECTIZD.
INOICATES A VALUE LESS THAN THE CASL SUT GREATER THAN OR EQUAL TO THE INSTRUMENT DETECTION (IMIT

[$3:15 N

INCICATES AN ESTIMATED VALME QUE TG TME POSSABLE PRESENCE OF INTERFERENCE,

INDICATES A PCST QIGESTION SPIKS FoRr GRAPHITE FURNACEI ATOMIC ARSCRPTION (GFAA)Y 1S QUT OF CRITERIA.
INDICATES VALUE OETERMINED BY THE METHOD OF STANDARD ADOITION,

CCRAELATION COEFFICIENT FOR THE MSA I8 LESS THAN 0,995,

VALUE VAS QUTSIDE 30TH THE WARNING AKD THE ACTIONK LIM!T. FOINTS DEDUCTED.

VALUE WAS QUTSIDE THE VARNING LIMIT ONLY. XNO PQINTS DEDUCTED.

ELEMENT WAS NQT !DENTIFIZS (FALSE ~ECATIVE). POINTS DEDUCTED.

INDICATES A FALSE POSITIVE WITH VALLE GREATER THAN THE CROL.” PQINTS DEDUCTED.

VALUE WAS NQT SUBMITTED.

BEST ESTIMATE OF VALUE AND/GR JUALIT!IER. POOR COBY AND/OR TLLEGISLE YALUE SUBMITTED.
ANALYSIS QF ELEH&HT NOT RECUIRED.

[T g

M b Cin

u

»

[ TIREV I I 1Y

SCORING NOTES:

£ei0a -8 %2
et

i
% Secre » 100 -1 l-0.55 - b}

. n
vhere A = numder of elements nat were net igentified

!.‘.]
+ 100
i

av{1~
{

—

T =X
T

T = zotal number of eiements far which Tls have besn astabl ished
nutber of mis-guantizations < mumcer of elements thar

were ast iasncified

numser of samples

Aumoer of falge pasitives

numder of matrix spikes cutside the criteria

number of duplicates cutsice the criteria

Qw2
L LI

TOLERANCE INTZRVALS (T!) UERE DERIVED FROM LASORATORY SUBMITTED VALUES. LESS THAR VALUES (<x),
U-VALUES, AND NON=-SUBMITTED YALUES (-} WERE NOT USED IN THE CALCULATION OF THE Ti.

PROCEDURE fOR GRADING U-VALUES

1. AKY UVALUE RESPONSE ({INSTRUMEN! QETESTION LIMIT) » CROL 70R THE APPRQPRIATE QfLUTION,
EVEN IF IT IS IN THE ACTION TOUSRANCE INTERVAL, CAUSES A PQINT DEDUCTION, IF 25 X OR MORE OF
THE LABDRATORIES REPORT A U+VALUE OVER THE CADL, NO PQINTS ARE OEDUCTED FOR ANY LABDRATORY,
POSS[BLY INDICATING A MATRIX INTIRFERENCE !N THE SAMPLE .

2. 1f CROL < LOWER TI, TWEN USZ 71 a§ SET.

3, IF LOWER T1 < CROL AND CROL < upeER T1, THEN SET LOWER 71 O CADL, NO PQINTS QEQUCTES FOR
IDENTIFICATION OR CUANTITATION LESS TwaN OR EQUAL 'O THE CROL.

4. !F CROL » LOWER AMD URPER T1, THIN NO Ti USED. PARAMETER DROPPED FROM THZ SCORING. NO POINTS
DEDUCTED FOR IOENTIFICATIONS SR CUANTITATIONS. FALSE POSITIVES POSSIBLE.

00-036
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‘ [MORCAMIC PERFORMANCE SVALUATION SAMPLE

INBIVIOUAL LABCRATORY SUMMARY REPCRT
FCR Q8 1 fY 93

LABORATCRY NAME: Battelle Pacific Northwest(WA) (G2] (SATTWA) % Score: T9.5S
PERFORMANCE LEVEL: ACCEPTABLE - Cérrective Actions Necessary REPCRT 0ATE: 12/9/1992
LABCRATCAY RANK: Above = 31 Same = 0 Below = & MATRIX: SSIL
TGLERANCS INTERVALS LABGRATCRY PROGRAM OATA
ELEMENT WARN NG ACTION AEPGRTED MA3S #LABS NABS FLaS #ABS  TOTAL
LOWER  UPPER  LCWER  UPPER  vALLE 0 NOT-{D  MIS-QUANT  FALSE POS  MSPX QUT QLD LT #LAGS
ALUMINUS 11400 23000 10200 24260 12108 8 . a 9 -0 2 15
ANTIMONY e c e ¢ 7.52 6 8 0 30 1 %
ARSENIC 80.2 108 7.5 108 103.8 G| 2 0 9 0 16
BARILM 170 212 &6 217 186 q 2 o) ¢ 0 26
BERYLLIUM 1.0 1.5 1.0 1.4 0,35 3 3 1 0 0 g 3%
CADKILN 33.3 IV 32.1 5.8 %.3% a ] 0 1 i 3
CALCTLM 18900 21700 18600 22006 20903 0 4 a 9 9 25
CHROMILM 5.6 2.4 153 2.2 13.9 % o 12 0 1 2 %
CORALT 10.0 1.7 19.4 1.2 4.2 3 q 3 8 G 0 b7
. ER $6.4 114 9%.5§ 118 108 q 3 0 1 i} 573
‘: 16800 226400 15108 23300 14500 X g s 0 Q 2 1
EAD 599 1200 977 1220 955.5 X 0 4 q o a 24
MAGHES 1L 6220 azso 4070 8440 6450 0 ) 0 ] 0 36
MANGANESE blle 539 434 550 1733 0 1 ) e a " 36
MERCURY 6.0 3.4 3.5 ‘8.9 5.3 2 b 1 a 2 aQ 36
RICKEL 12.1 19.0 1.3 19.3 1% 0 1 0 0 ) 36
POTASSILM 3020 3320 2770 3570 2720 X s 3 0 9 0 38
SELENILM 1.0 1.6 1.9 1.3 1.7 2 L 0 17 ! 2%
SILVER 2.7 5.3 2.4 5.5 4,01 ] 1 0 ] b 34
SO0 LM d d d d 10 8 e 0 9 a 0 35
THALL UM 2.38 2.0 2.0 2.2 2.13 3 1 0 ® a 34
VANADIUM - 31.¢9 47.3 30.2 49.5 25.6 X ¢ 10 ] 1 1 36
2IC 275 137 2¢8 344 302 9 2 9 s ] 36
# OF ELEMENTS NOT-IDENTIFIED: Q b

# OF ELEMENTS NIS-QUANTIFIED: §
# OF FALSE POSITIVES: 0

% OF WATRIX SPIKES QUT: @
soly

OF OUPLICATES OUT: 0 -
‘u. : 00"‘0‘3‘
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‘ INORCANIC PERFORMANCE EVALUATICK SAMPLE
1NOIVIOUAL LABORATCRY SUMMARY REPORT

FCR Q8 1 FY 93

LASCRATCRY NAME: Battalle Pacific vorznuest(WA) (G2} (BATTUA}
PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actioms Necessary

% scars: 79.5
REPCRT DATE: 12/9/1992

LAGCRATORY RANK: Abcve = 31 Same = 0  Below = 4 : MATRIX: VATER 1
TOLERANCE INTERVALS LABCRATCRY PRCGRAN DATA

ELEMENT WARNING ACTICH REPORTED HABRS faas #LABS #A8S ¥LABS TTAL
LOWER UPPER LOWER UPPER  VALUE g NOT-ID  MIS-QUANT  FALSE P08 NSPK QUT  0UP QUT #LASS
ALUMIRUM 1070 © 1140 1040 11528 1110 g - ? Q ‘e Q 3%
ARTIMCRY 34 401 348 407 © 400.3 3 1 g 1 1 38
ARSENIC 38.3 78.5 56.3 78.5 48.22 b} 9 ¢} 3 1 38
BAR I c G e e 2 u aq s} 3 3 b} i3
SERYLLILN 63.5 74,3 62.3 75.5 70.5 b 1 9 b} ] 15
CADM { U 3.3 42.5 8.4 3.0 .06 X q i0 o} a Q 4
caLcie 28100 313ce 27700 31706 29800 a 3 0 B Q %
CARCMILM b, 73.2 62.5 79.7 3.2 b4 19 2 ) g Q 38
CO8ALT 188 214 182 217 199 Q g Q q 0 b
PER 228 261 224 265 47 ] 1 Q ] 0 34
& 379 443 kY 31 421 0 1 0 0 ¢ 35
1.7 17.8 1.1 7.4 17.56 S 0 3 9 1 1 348
MAGXES LM 21300 23508 21000 23808 22800 9 1 0 ] g9 26
MANGANESE c e c e 2 U i} ] ] ¢ Q 38
MERCLRY ‘ 2.4 7.3 1.3 8.4 1.8 s 9 7 a 2 b 38
NICKEL . 227 284 21 292 287 [ ) ¢ a8 9 34
POTASSILM ¢ < ¢ ¢ 135¢ U ] b] ] Q Q 38
SELEN M 9,2 63.3 47.5 66.7 53.83 e 3 ] 2 1 %
SILVER 46.9 53.?7 6.2 56,4 51.42 g 5 b] 3 ] 3
SQa UM d d d d 102 u b] ] 9 0 G 38
THRALL I as.4 110 80.4 113 11722 X 9 5 9 S 3 36
VANAD | Lt c e ¢ ¢ 6 U ¢ ] ¢ ] 0 73
ZINC 2248 PecS 220 rra 243 ] 1 ] 0 ¢ 35

$ OF ELEMENTS NOT-{DENTIFIED: O
¥ OF ELEMENYS MIS-CUAMTIFIED: 3
# OF FALSE POSITIVES: Q

8 OF MATRIX SPIKES CUT: O
WATER :

JF QUPLICATES QuY: 9 -
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[KORCARIC PERFCAMANCT SVALUATION SAMPLE
IKDIVIOUAL LABCRATCRY SUMMARY REPCAT
FCGR G3 ! FY §3

LABCRATCRY NAME: Battelle Pacific Noerthuest(Va)
PERFORMANCE LEVEL:; ACCSPTABLE - Corrective Actions Naceasary
LABORATORY RANK: Above

ELEKENT

ALUMINUS
ANTIHCNY
ARSENIC
SARTUN
JERYLLIUM
CADMILM
CALCILM
CHROMIUN
CCRALT
PER

RAGNES UM
MANGANESE
MERCURY
NICXEL
PQTASS LN
SELENIUN
SILYVER
SCo
THALLIUM
VARAD $UM
2INC

# OF ELEMENTS NOT-IDENTIFIED: O

TOQLERANCE INTERVALS

31

WARN (NG
LOWER uppER
¢ ¢
2n 559
35.0 $9.2
a7 1470
3.2 66.5
13.2 3%.2
S 3
.7 134
M 528
R <
554 371
18.3 4.1
¢ e
108 173
0.2 1.4
e c
15400 35200
26.2 §1.0
63.3 2.3
19800 34201
-4 e
339 6563
[ [

# OF ELEMENTS MIS-QUANTIFIED:
# OF FALSE POSITIVES: 1

# OF MATRIX SPIKES QUT: ¢

MATER :

‘ OUPLICATES QuT: 0
R

Same a2 0

Beiow =
ACTICON

LOWER UPPER
I e
39 5sa
2.3 81.9
=7 1543
33.2 67.7
11.5 30.%
¢ T
71.3 142
238 551
¢ e
g9 $Cs
16.3 35.9
5 c

101 180
0.2 1.7
< <
13aco 3Q700
21.3 53.9
39.0 85.8
182ea 35801
- ¢
359 693
< [

4

(G2} (3ATTUA)

LAgCaATCaY

REPCRTED

VALUE

&3.7
482.2
8.7
1340
57.2
25.12
4.3
120
4381
60.4
a8
3.7
29.1
154
g.28

12.5°

20700
38.51
71.36
31400
2.7
573
6.2

]

#Lags
NOT- 1D

o 0O 0O 0O 0O O 0 0O 00 00 a0 000 ao o000

#.A8S
M1S-QUANRT

O O O O O O Q O = v O S~ Vv O —+» O DO O M O O

PROGIAM JATA
#LABS 3LiBS
FALSE PCS  MSPX QUT

QO O O 0 0 Q0O OO0 QGO O§-» 000 o 0o oo aa

00—-039

QO QO VO WMNOONMOO— O - O 60 QA O G W« O.

X Scorae:
REPCRY QATE:
MATRIX:

#.ABS
ou» Qut

O QOO0 O UV -~ 000 Qe - 00 0o -« -+

79.5
127971992
WATER ¢

TATAL
sLABS
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ORGANIC PERFORMANCE EVALUATION MATERIAL SCORING PROCEDURE

OVERVIEW:

An integral :e:ponaibilizy of the Centract Laboratory Program's (CL2)
quality assurance program is the monitoring of the CL? laberatory's continuing
ability to produce acceptablae analytical data. To assist in this process, the
US Environmental Protecticn Agency (US EPA) Environmental Menitoring Systems
Laboratory-Las Vegas (EMSL-LV), under the direczion of the CL? National
Program Office (NPO), prepares and ships Performance Evaluacicon Materials
{PEM) each quarzer tc specified laboratories. These laboratories are required
toc analyze the PEM and return data packages within the contract-required turn-
around time. The PEM results are avaluated and summarized by the EMSL-LV.

The EMSL-LV forwards tha PEM results to the NPO and the Technical Projact

Officers (TPCs). The NPO, in canunct;or with the T20, determines the
appropriats remedial action{s) whan :ne PEM regults are unacceptable. The ¢L2
N e final licy da i s PEM stud EMSL,-LV

authorityv cumyr #ha 1 rateries. .

COMPOUNDS ADDED TO THE PEM:
COmpcuﬁda added to the PEM ara classified Lntz twc different groups:

1) Target Compoynd List (TCL) Compeoynds -- Compcunds includad on the TCL
in Sxhibit ¢ of the CLP Statamant-g¢f-Work (SOW). Points are daducted
when 'a TCL ccmpound added to the matzrix is nct identlfied, whaen a TCL
compound added o the matzix is mis-quantified, or when & TCL
compound that was not added to the matrix is identiflied by the
laberatory (Bee "Scoring Procsdurss Used for Claseifying d TCL
Compound as a TCL Contaminant”).

2y YNen-T¢L gcmgounds (non-TCLY, 3lag zsforred to as Tantatively
Identifiad Compounds (TIC) -- Compounds which ars not included on tha

TCL in BExhibit € of the CLP SOW but are contaminants found in ths
environment. A laboratory identifies the compounds using a forward
library search routina which comparss the aample compound apectra
against spectza in the National Instituts of Standards and Tachnalogy
(NIST) Hags Spectral Library. Points ars decucted when a nen-TCL
compound added to the matrix ls not identifiad.

GZNERAIL SCORING ZRCCEDURE COMMENTS:

The fcllowing comments apply to the scoring procedures discussaed in zhia
document.

For the TCL and non-TCL ldentification scsring ptocaduras, <he N2O
raserves the right to eliminate a compound from “ha scoring of the study if a
large percentage of the laboratories de not identify the compound.

Tolerance Lnterzvals (TI) for TCL compounda are darived from thae cL?
laboratory-submitcted values, using statistical procedurss. When datarmining
the TI for a TCL c.mpound. L4 <me lower TI limit is less than the Contract
Required Quantitation Limit (CRQL) for the compound, the lowar TI limit is sec
o the CAQL. If thn upper TI limit is lass than tha CRQL for the comgpound,
tha compound is not Lncludad in ths scoring procedures.

- 00—-010
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For the TCL contaminant classificaticsn procedures, the NPO will nor
deduct points Lf the NPO determines that the contaminant was a breakdown
product frem the compounds added to che PEM or that the matcrix used to Prepare
the PEM contained the contaminans. : )

SCORING ALGORITHM:

Tha {ollowing algorizhm ia used =o scsre tha PEM:

Score = 100 -

17128 * (2A + 83 + Q) ¥
] x 1
| t

[8)
~

L]

(o]

Where:

X = The number of TCL cocmpounds addad tc the PEM, wnich were
usad for scoriag.

A = <The number o2 TCL ccxmpsunds added ¢z =ke PI¥, wnich che
laboratory did not identcify.

B = The number of TCIL campounds added ©2 the FIX, which zhe
laboratory did nct correctly quantify (value i3 not with
the actien TI).

s

C = The numbker cf TCL compounds nor added tc the PEM
{contaminants), which the labsz zatory ildantlfied,

B = The number of ncn-TCL compounds added £2 the PEM, which the
laboratory did not idantify.

The non-TCL term; { 2.2 » 5 ], is limitad to a maximum deducticon af 11
points. .

SCORING PROCEDURES USED WHEN A LABORATCRY DCES NOT IDENTIFY A TCL COMPOUND:

The following scoring procadures ars uded when a laboratary does act
Ldanti‘y a TCL compound added to the PEM: :

1) If a laboratory reperts the CRQL (e.g., 10 U) for a TCL compeund,
and the CRQL L3 less than the lower limi: of the actisn TI (e.g., 4C
to 100), peinta are deductad.

2} If a laboratery reports a datection limit value (e.g., 50 U) for a
TCL compcound, greater =han tha ccmpound'u CRQL (e.g., 20). angd tihe
laboratory's detection limit value is included within or is greater
than the limits of the actiocn TI (e.g., 40 ts 100), points ara
deductad.

SCORING PRCCEDURES USED WHEN A LASORATORY DCES NOT IDENTIFY A NCN-TCL
COMPQUND::

Whe following scoring precedures are used when a laboratory does nct
identify a non~TCL cempound addec to the PEM:

00-041
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a4 labcratory does ncs identify a non-TCL compound added ts tha

1) If
PEY, peints are deduczed.

2) For thcsa non-TCL compounds whleh have similar masa speczra, if 3
laboratezry reports an Lsemer of zhe compound, points ace not
deducted.

SCORING PRCCEDURE USEC WHEN A LABORATQRY DCES NOT CORRECTLY QUANTITY A TCL
COMPQUND:

The following s¢oring precedurs Ls uged when a laboratory dces nce
corractly quantify a TCL campaund added =o the PEM:

1) 1If a laberatsry raports & value for a TCL compound, net within ethe
limitas of the acticn TI, points ars daductad.

SCORING PROCEDURES USED FOR CLASSIFYING A TCL COMPOUND AS A 7CL CONTAMINANT:

A TCL contaminant is defined as an !‘dentification of & TCL ccmpound that

was not added to the PEM and was not in the matrix material used %3 pregare
tha PEM. The follcwing scoring procedures are used when a laboratory
identifies a TCL csoataminant.

1) 12 the ICL contaminant's concenctration is reportad as greatar chan
the limit fozr the TCL ccmpound, pcinta are daeduczad. ZFer the common
solvents and the phthalata esters, the limit ig defined as five zimas
the compound’'s CRQL. Fer all cther TCL compounds, the limit is
defined as the compcund’'s CRQL.

2) Nota: Identification of TCL compounds addad %o the PEX will be
classified as TCL contaminants when a) a TI was not calculated fer
the ccmpound and b) the laboratory raported an znusually high
cancantzaticn of the cocmpound.

DESCRIZTT OF THE I JIDUAL LABORA ¥ REPCRT
OVERVIEW:

The Individual Laboratory Summary Report (ILSR), also known as the "scors
sheet”, summarizes the information frem the quarterly PEM study. Tha rapors
is ccmprised of two parts: the laboratory data summary and tha program data
summary. Inforzaticn from an individual laboratory is gummarized in the
laboratory data summary. Informaticn from all laboratories is summarizad in
the program data summary.

EXPLANATION QF ILSR HEADER INFORMATION:

ato Da v
LABCRATORY The laboratory's name and location (atata)

00-042
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Lgborazery D3ta Summarv (continued):

Header

PERTFTORMANCE

3 SCCRE

REZORT DATZ

MATRIX

COMPOUND

Daf zion

A labcratory's performance i{s classified inuc one of threae
¢ategories.

ACCEPTABLZ, No Resronse Recuired =~ Score greatar than or
equal to 90 percent.

ACCEPTABLE, Resrconse Exvlain

Score greater than or gquil to 75 percent and less than 90
sercent.

NACCEBTABLE, Res Exvlainin figiencyties) Racuired
- Scocre less than 75 parcent.

Ranking cf individuval laboratory's score.

Above = Number of laboratories whose scores wara greater
than that laboratszy’'s scors.

Same = Number of laboratcries whcse scoras wars equal ¢
that laboratory's sgsre.

S3galcw = Numbers of laboratories whose sccres ware less
than that laboratcry's scorse.

Percant asccre calculatad using the scoring algerithm.

The date that tha ILSR was printead.
Format (meath/day/year).

PEX matrix.

The name cf the ccmpound. Compounds are categorized into
10 .catagories,

TCL VOLATILE: All TCL volatile (VOA) compeounds added <o
the PEM are listad.

TCL SEMIVOLATILE: 3All TCL semivalatila (SVOA) compcuﬁds
addad €2 the PEM ara listad.

TCL PESTICIDE: All TCL pesticide {(PEST) compounds added
= the PEM are listad.

NON-TCL VOLATILE: All non-TCL VOA compounds added to thae
PEM ares ligted. N

NCN~TCL SEMIVOLATILE: All non-TCL SVOA compecunds addad to
the PEM are listed.

TCL VOLATILE (Contaminants): All TCL VOA ceataminants ars
listad, (For the definiticn c¢f a TCL contaminant, see
"Seoring Procadures Used for Clasaifying a 7CZ Compound as
a TCL Contaminant”.)

TCL SEMIVOLATILE (Centaminants): ALl TCL SVCA
contaminanta are liatad.
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' Laboratocy Ddata Summargy (caonsinued):

Header Definiticn
COMPOUND TCL PESTICIDE (Contaminants): All TCL PEST contaminancs
{centinued) ara listed,

NON-TCL VOLATILE (Contaminants): All non-TCL VOA

contaminants are listed. (For the definiticn of a non-TCL
contaminant, see “Scoring Procecurss Used fer Classifying
a Nen-TCL Cempound as & Non-TCL Centaminant”.)

NON-TCL SEMIVOLATILE (Csntaminants): All nen-TCL SVGA
csntaminantas are listad.

TOLERANCE Tolerance intervals (TI) calculatsed fcr each TCL compound
INTERVALS using the statistical procedurs.

. WARNING - Warning limits -

LOWER: Tha lowar TI limit.
UPPER: The upper TI limit.

ACTICH - Acticn limits -

LOWER: The lower TI limit.
UPPER: The upper TI limicz.

LABORATORY DATA Laberatory-repercad valuss and IMSL-LY gqualifiers.
‘ CONC - Laboratory-roported cosncantration.
Q - Qualifiar cocdes.

# OF TCL COMPCUNDS Thas number cf TCL c¢ccmpounds the latoratory did not idancys
NCT-IDENTIFIZD == pointa daducted.

# OF TCL COMPOUNDS The numbar of TCL compoundd the laboratory did nct
NMIS~QUANTIZIED carractly quantify -- paints deduczed.

# OF 2CL The number of TCL contaminanta the laboratory identifiad
CONTAMINANTS -~ points daductad.

# OF NON-TCL The number of non-TCL compounds tha laboratery did net
CQMPCUNDS NOT- idantify -— points deductad.
IDENTIFIED o

# OF NON-TCL The number of non~-TCL contaminants the labcratory
CONTAMINANTS idenctified -- pointas deductad. N

Progxam Summarv Data:

Header Dea 44
# LABS MIS-ONT: Tha number of laboratories that did not correctly guancify

a TCL compound addad to the PEM.

# LABS NCT-ID: The number cf laboratories that did not identify =he TCI
ar non=TCL compound.

00-044
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‘ Program Sumpary 2ats (ccntinued):

Header Definizion
# LABS ID=~CPD: The number of laborarories that identified the TCL or
nen=TCL campound.
TOTAL # LABS: The number of laboratories that aralyzed the PSM.
- ILSR CopEs: “he following csdes are used on the ILSR.

U -- Compound analyzed for But not detectec.

& -— Compound net identified -- points deducted for
{dentificacion.

X == Compound corractly identifiad but the reporrad value
is not within the aczion limit -- polnts deductad
for quantiflcation. ° '

S == The repecrted value for tha compound is not within
the warning limit but ig within the acs=len limit ~-
pointa nct deductad.

C -- TCL Contaminant -~ points deduccted.

N§ == Dats requirad but not submizted -- pcints deductad.

NR =-- Data net raequired.
. NU -- Data not used; insufficiant amount of usabla daza

for scering submitted by the laborateries.

“lll’ 5 ()()-()C}f;



LASORATORY: Battalle Pacific NW (WA)

2EGCION 10
CRGAKIC PERFCImANCE EVALUATION SAMPLE
INOIVIDUAL LASGRATORY SUMMARY REPCRT

FCR 33 1 FY

PERFORMANCE : ACCEPTABLE - Regponse Explaining Deficiency(ies? Recuired

RAKK: Above = 12 Same = 0 Below =

WARNING

CONPCUND LOMWER UBPER
TCL VOLATILE
CHLOROMETHANE 35 7
1, 101 CHLORCETHAKE U o
CHLORGFORM 61 7S
2-BUTANONE 7 110
C1$-1,3-D1CHLOROPROPENE 86 a7
BROMOFORM 57 7
2-HEXANONE 110 250
1,1,2,2-TETRACHLORCETHANE 120 160
CHLOROBENZENE W% 41
STYRENE 160 200
XYLENES (TOTAL) 3 92
TCL SEMIVALATILE
PHERCL 17 P4:]
B15¢2-CHLOROETHYL JETHER 32 4
4-METHYLPHENOL 3 3%
HEXACHLOROBTHANE 13 60

,4=0IMETHYLPHENGL 17 30

1S¢2-CHLOROETHOXY JMETHANE 20 2

+olos TRICHLOROBENZENE 28 43
HEXACHLOROCYCLOPENTAD I ENE U N
2,4 ,6-TRICHLOROPHENGL 21 31
G-N{TROPHENOL 1 o
4<BROMOPHENYL PHENYL ETHER 13, 2
KEXACHLOROGENZENE 3% o4
ANTHRACENE ) ")
PYRENE ’ 74 140
BUTYL BENZYL PHTHALATE 3 63
BENZOCAIPYRENE 25 43
TCL PESTICIDES
ALPHA-GHC 0.16 0.2
BETA-BHC 0.16 0.2
GAMMA-BHC (L INDANE) 8.15 g.22
HEPTACKLOR 8.29  0.43
ALORIN 8.12 0.2
HEPTACHLOR EPOXIDE 8.31  0.43
ENDOSULFAN | _ 6.21  0.38
ENDOSULFAN 1] 0.43 6.7
ENOOSULFAN SULFATE 0.82 1.3
&,45-00T 0.95 1.5
ENDRIN KETOME 0.48 1.1

NON-TCL VOLATILE

EPICHLOROHYDRIN

4

TOLERANCE INTERVALS

ACTICX
LOWER  LPPER
29 91
NJ N
59 83
66 Hhi
63 &8
54 7
92 e
110 140
3% 73
150 219
70 138
14 29
30 5
21 4G
28 76
15 38
19 28
26 51
NU Ny
20 k74
38 &7
12 2%
R 1]
sU Ry
&5 180
35 &7
22 52
9.16 0.23
8.14 0.2%
0.14 0.3
8.27 0.4S
0.11 g.21
8.29 8.4
9.19 8.48
0.39 0.8
9.74 1.4
0.57 1.5
Q.42 1.1

93

X SCORE:
REPORT DATE:
MiTRIK:

LABQRATORY PROCIAM DATA
DATA RLABS 2LARS #LABS
cowe ¢ NIS-ONT NOT-13 10-Cop
58 2 i bt:)
10 ¢ 0 59
63 1 g 59
150 X 1S 2 57
73 3 1 58
&6 8 0 59
210 3 0 5%
150 S 0 59
36 3 2 9
180 3 ¢ 59
77 2 3 56
10 X 4 1 58
45 3 ] 5%
21 s 6 a 59
35 0 ] 5%
23 ) 2 57
26 1 ] 5%
29 2 0 59
4 g 31 28
= 7 Q 59
12 % 11 3 S8
17 0 o} 59
40 5 0 59
9 ] ] 59
120 3 0 59
23 X 9 0 59
rl S 0 59
g.15 X 10 1 58
8.3 X 4 4 S5
0.18 $ ] 59
e.32 ] 1 58
8.12 5 ] 59
0.37 “ 7 \ 58
0.37 4 1 58
0.5% 2 1 58
1.1 4 1 58
11 & o} 59
0.79 é 1 58
0 NR 59 0
00-046

7.4

18/24/¢

WATER

TCTAL
BLASS

39
39
59

5¢
s9
5¢
59
59
59
59

59
s§
58
5¢
59
59
59
59
59
59
59
59
59
39
39
59

59
59
59

59
59

59
59
59
59

53
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LABORATORY: Battelle Pacific NW (WA)
PERFORMANCE : ACCEPTABLE - Responge Explaining Deficieney(ies) Regquirsd
RANK: Above = 12 Same = 0 Betow = &

COMPQUND

PROPANE, 1,2~01BRCMO-3 -CHLORQ-
TQLUENE, 2-CHLCRG

NON-TCL SEMIVOLATILE

&,47-00T

TEL VOLATILE (Contaminants)

ACETONE
1,2-0ICHLOROPROPANE

TCL SEMIVOLATILE (Contaminants)

BENZYL ALCOHOL

NON-TCL SEMIVOLATILE (Contaminants)

UNKXOWN

TCL COMPOUNDS NOT-IDENTIFIED: 0
TCL COMPCUNDS MIS-QUANTIFIED: 6

CF TCL CONTAMINANTS: O

792 738 2197

AECION 10

QRCANIC PERFORMANCE EVALUATION SAMPLZ
INDIVIOUAL LABCRATORY SUMMARY REPCRT

FCR Q8 1 FY 93

TQUERANCE INTERVALS LABORATGRY
VARN NG ACTION 3ATA
LOWER  UPPER  LOWER  UPPER (oot T
¢ MR
0 4
35
n
1
?
12

NCN-TCL COMPQUNDS XQT-IDENTIFIED: 1 |

NON~TCL CONTAMINANTS: O

h)
—
[0Y]

X SCSRE: 76.¢
REPORT DATE: 12734/
MATRIX: WATER

PROGRAM DATA

2L ABS #LABS
MiS-GNT NOT- {0

00—-047

a3
7

1s

33
49

57

37

#LABS TQTAL
10-CP0 #A8S

38 5%
52 59
[ 5¢
26 59
iQ 39

2 85
2 59
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JM Latkovich

pate  July 20, 1993 Sﬁ gg?:bert
To AG King . File/LB

From KJ Kuhl-Klinger ;kjjk:

Subject  Response to USEPA CLP QB3/FY93 Results

Attached, please find a copy of the inorganic response to those deficiencies
uncovered from review of the USEPA CLP QB3/FY93 results.

Based upon my review of the raw data I concur with MW Urie’s response. To
summarize for you, the following are pertinent issues:

1.0 Low level contamination in the ICP sample preparation blank was noted,
this has been a recurring issue. Re-evaluation of current cleaning
procedures appears to be the only means to identify the source.

2.0 One transcription error and three reporting errors indicate that the
analysis and reporting were hurried. It was brought to my attention
that instrument failure brought the final analyses up to the deadline
for reporting which contributed significantly to rushed final result
reporting. The necessity of starting work on these samples immediately
upon receipt is obviously a corrective action this office concurs with.

3.0 I am concerned with the discrepancy noted with the sample preparation
blank for potassium. There is definitely an instrument performance
issue here. I believe MW Urie’s approach; to run by flame AA, is well
justified since the error produced was significant. It is clear that
potassium performance must be improved on the current ICP.

4.0 The issue of ICP configuration can not be easily addressed. It is not
felt, however, that the low score was a result of our configuration-
related misses. Clearly, our score was based on several different types
of failures occurring at the same time. The new ICP should definitely
provide greater flexibility in the future and may be enough to render
configuration a "non-issue". It was also observed that the soil result,
which contained higher levels of analyte, did not have configuration
failures. Our performance was quite good on this sample. The soil is

also a great deal closer to the matrices we routinely test than the
waters.

Although I concur with MW Urie’s corrective actions I recommend that we take
the following additional actions:

» Include all PEs in our weekly status meetings, this will ensure that
concerns and/or issues which develop shall get early attention.

£54-1900-001 (10/89)
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AG King
July 20, 1993
Page 2

»  Push deadline for reporting up two to three days and require QC review.
This would be similar to how we handle the majority of samples.

« This office will periodically request updates on the corrective actions
identified by Mike Urie. This office will report on the status of all
corrective actions via the monthly QA report to management.

I will also attempt (working with Mike) to isolate for your attention, the
subtle differences between the way we handle samples (digestion et al) verses
commercial laboratories. Please recall that our performance on the last four
USEPA WP studies has averaged better than 90 percent for Trace Metals. The WP
samples are not digested (except Hg). There may be minor sample handling
differences that wouldn’t cause failure but could produce enough of a bias to
prevent us from routinely scoring 90% and above on CLP PEs.

Please contact me at your earliest convenience should you have any questions
or require additional actions on my part.

00:003
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Subject

Ba"e“e Project Number PE-QB93-3

Pacific Northwest Laboratories RECEIVED Internal Distribution
7JuL 13 1993 A. 6. King
July 12, 1993 KJ KUHL - KLINGER ,S;;]Q)Lgc*‘”be‘”t

K. J. Kuhl-Klinge

r
M. W. Urii/fyuxpzzéf’”

Assessment of QB3/FY93 Performance Failures

Evaluation of the performance on the QB3/FY93 samples identifies three primary
operational issues; ICP operating configuration, Cu/Zn/Cd contamination, and
GFAA procedural errors. In addition to these issues it is evident that a
contributing cause for the QB failure is related to equipment failures and
inadequate time allocated to perform the work and technical reviews.

ICP operating configuration:

A)

B)

£54-1900-001 (10/88)

The ICP analyses which failed for Water 1 were Cr, Cu, K, and Zn and for
Water 2 were Cr, Mn, and V. The values reported were obtained on the
ICP routinely used for analyses of Hanford matrices; the ICP is
configured for 46 analytes and the run programs do not use background
correction. This ICP is optimized for analysis of samples containing
high levels of severely spectral interfering analytes such as U, Ce, Nd,
and Th. The lack of background subtraction and the necessity of
utilizing IECs to correct for background elevations from analytes such
as Ca, Na and K contribute significantly to the high bias noted in the
analytes misquantified (except K). The current workload on the ICP
makes it impractical to optimize multiple run programs; therefore, the
laboratory configures and optimizes the ICP operation to provide the
greatest flexibility in the analysis of unique Hanford matrices.

Action: Complete installation and validation of the laboratory’s
new ICP which is being configured for routine soil and water
sample analyses. This system will be used to support analytical
requests requiring CLP analytical protocols. Routine Hanford
matrixes (other than soil and water) may require analysis
utilizing the new ICP, and these analyses will still require
performance without background subtraction (since the presence of
analytes such as U make it impossible to select background regions
for well over half the 52 analytes on the new system). However,

by having two systems, the ICP best suited to perform specific
analyses can be selected.

Potassium on Water 1: The analysis of the K on Water 1 is low by 30%;
this is considered to be a significant "miss" since the K ijs at a very
high concentration. Evaluation of the QC results for K do not shed any
1ight on the reason for the low result; however, the process blank for K
was significantly negative (instrument blank results, however, were
normal). It should be noted that the K channel is considered to be
unreliable at times; that is, on at least two instances within the last

0Q;004



K. J. Kuhl-Klinger
July 12, 1993
Page 2

year the factory service engineer has attempted to improve the channel’s
performance (specifically, short-term and long-term stability.)

Action: Until the new ICP can be validated or the K channel on
the current ICP can be "improved”, flame AA analyses will be
performed and reported. Also, the use of flame AA analyses will

be evaluated for Na, Cu and Zn to provide supporting results for
the ICP.

Contamination:

A) Cu and Zn contamination (a recurring problem) appears to be a
contributing factor in the higher than acceptable Cu and Zn values for
both Water 1 and the Soil sample. Although the contamination is only
moderate, the near misses suggest that this is the most plausible cause.
A11 QC related samples passed acceptance criteria for Cu and Zn.

B) Cd contamination is also evident in the ICP processing biank; however,
all Cd results were reported from the GFAA analysis and the GFAA
processing blank appears to have no significant Cd contamination.

Action: Process blank will be monitored more closely and greater
attention will be paid to pre-cleaning operations (specifically,
digestion vessels). It should be noted that the levels detected
in the PE samples, although above the instrument MDL, are

generally much lower than levels of concern for "routine site
samples"”.

GFAA procedural errors:

A) Selenium in Water 1: A transfer error to the reporting sheet was made.

The analyzed value was actually 38.8 ug/L not <1.2. The value of 38.8
was within the acceptable range.

Action: Evaluate internal review process; attention to be

directed at verifying accurate transfer of final results to the
CLP reporting form.

B) Lead in Water 1 and Water 2: Based on preliminary information from the
ICP, the samples were diluted 10x for the Pb analysis. The 10x
dilutions gave results below the detection 1imits and should have been
reanalyzed at full strength. Although reanalysis is standard protocol
under such conditions, immediate reruns were not performed and thus the
reported results were incorrect (See Contributing Cause below.) Based
on discussion with the analyst, the failure to immediately reanalyze the
samples was an oversight which was not discovered during data review.

. 00-009



K. J. Kuh1-Klinger
July 12, 1993

Page 3
Action: Reaffirm the rerun protocol with analyst and re-evaluate
review process to verify adequacy of the process related to this
analysis error.
C) Arsenic in Soil sample: The failure of the As appears to be from poor

injection reproducibility resulting from analysis of the soil sample
directly after a very high level Pb LCS. There appears to have been a
memory effect for the sample; this effect was discovered during routine

data review and a decision was made to use only the data from the last
injection (See Contributing Cause below).

Action: Reaffirm acceptance criteria for duplicate injections
with analyst to assure that all samples are reanalyzed whenever
duplicate injection precision is poor. Establish plan for
requesting extension whenever equipment failures are encountered.

Contributing Cause:

GFAA instrument failures were experienced during the initial analyses of
the QB samples. The results obtained during this time were not
considered valid and were not reported. This forced reanalysis to be
performed on the day before results were to be reported. Both the As
and the Pb failures can be attributed to lack of time for thorough
review and/or reanalysis. Although the GFAA results were reported on
time, the laboratory initiated a third "re-analysis" to provide
verification of the results submitted. The "re-analysis" indicated that

the reported Pb and As results were highly suspect; however, no attempt
was made to resubmit revised results.

Action: Initiate an operational program which will assure that
the PE samples are started immediately upon receipt by the
Taboratory. This will insure that time is available to recover
from instrumént failures and provide sufficient time after
analysis for thorough technical reviews.

00-006
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Gaylord King
John Latkovich
Steve Schubert
. ) Quarterly File
To Mike Urie Project File

From Kris Kuh1-Klinger ;Z7ﬁé*"' File/LB

Subject USEPA CLP Performance Evaluation Results

Date July 14, 1993

Attached, please find a copy of the "official® USEPA CLP Performance
Evaluation results for QB3/FY93. No changes were noted between this report
and the fax transmission we received last week. ‘

As can be seen from the attached, the laboratory scored 54.5% which is clearly
unacceptable. Review of the data indicates the following:

« Water 1: Six out of 23 analytes were out of control
(Cr,Cu,Pb,K,Se,Zn) and one analyte was outside warning but
within control limits (Cd).

«  Water 2: Four out of 23 analytes were out of control (Cr,Pb,Mn,V).

« Soil: Two out of 23 analytes were out of control (As,Zn) and one
analyte was out of warning but within control limits (Cr).

Please review the attached. Since I have already received your corrective
action response, and no results have changed on the official report, I do not
expect additional comment from you unless you identify other areas of concern.

Please keep me apprised of the status and results of those corrective actions
identified in your response.

I suggest that future PE results be forwarded to my office two to three days
ahead of schedule. I would then be able to assist you in the review process.

00—007
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INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPQRT
FOR Q8 3 FY 93

LABORATORY NAME: Battelle Pacific Northwest(WA) (S2] (BATTWA) X Score: 54.5
PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory REPORT DATE: 6/24/1993
LABORATORY RANK: Above = 23 Same = 0 Below = 1 MATRIX: SOIL
PREDICTION INTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS TOTAL
LOWER UPPER LOWER UPPER VALUE Q NOT-ID  MIS-QUANT FALSE POS  MSPX OUT pupP oUuT RLABS
ALUMINUM 7540 14000 6840 14700 114600 0 1 0 0 0 25
ANT [MONY c c c c 0.61 B 0 0 2 18 0 25
ARSENIC 3.4 6.6 3.0 7.0 7.74 X 0 3 0 3 1 25
BARIUM 354 479 341 492 432 0 1 1] 1 1 25
BERYLLIUM d d d d 0.6 8 0 0 1 1 0 25
CADMIUM c c c c 0.1 U 0 0 3 1 1 25
CALCIUM 19400 23400 18900 23800 20900 0 1 0 0 0 25
CHROMIUM 13.4 25.7 12.1 27.0 26 H 0 1 0 0 0 25
10.0 11.1 10.0 11.7 8.2 8 0 2 0 0 0 25
17.3 26.8 16.3 27.8 3.3 0 3 0 0 2 25
11300 22400 10000 23700 20600 0 4 0 0 1 25
LEAD 15.1 30.6 13.5 32.3 20.7 0 4 0 0 2 25
MAGNESIUM 9110 10900 8920 11100 10100 0 2 0 0 0 25
MANGANESE 425 579 408 596 532 0 1 0 0 0 25
MERCURY c c c c 0.01 U 0 0 4 0 0 25
NICKEL 12.5 17.8 11.9 18.4 17.6 0 2 0 0 0 25
POTASSIUM 2020 3510 1850 3670 2440 0 0 0 0 0 25
SELENIUM c c [ c 0.88 0 ] 2 9 0 25
SILVER c c c c 0.1 u 0 0 3 2 0 25
SODIUM d d d d 500 B 0 0 1 0 1 25
THALLIUM c c c c 0.3 v 0 0 0 1 0 25
VANAD IUM 20.1 58.0 16.0 62.1 46.4 0 2 0 0 1 25
ZINC 35.0 49.0 33.5 50.6 51.8 X 0 S 0 0 0 25

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 2
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: O
SOIL

.UPLICATES ouT: 1
’ : Cu 002010



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR Q8 3 FY 93

LABORATORY NAME: Battelle Pacific Northwest(WA) ([S21 (BATTWA) % Score: 54.5
PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory REPORT DATE: 6/24/1993
LABORATORY RANK: Above = 23 Same = 0 Below = 1 MATRIX: WATER 1
PREDICTION INTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTICN REPCRTED #LABS #LABS FLABS #LABS H#LABS TOTAL
LOWER UPPER LOWER UPPER VALUE @ NOT-ID  MIS-QUANT FALSE POS  MSPX OUT  DUP OUT #LABS
ALUMINUM c c c c 69.7 U 0 0 1 0 0 25
ANT IMONY 514 592 506 601 583 0 1 0 0 0 25
ARSENIC 580 736 563 753 673 0 1 0 0 0 25
BARIUM c c c c 2 v 0 0 Q 0 0 2S
BERYLLIUM 45.5 51.0 44.9 51.6 47 0 2 0 0 0 25
CADMIUM 41.6 S2.5 40.5 53.7 53.1 H 0 2 0 0 0 25
CALCIUM d d d d 416 8 0 0 1] 0 0 25
CHROMIUM 87.1 103 85.4 105 123 X 0 2 0 0 0 25
T 236 264 234 267 256 0 0 0 0 0 25
. 233 262 230 265 316 * X 0 2 0 0 1 25
576 637 569 644 588 0 2 0 0 0 25
LEAD 12.0 18.1 1.4 18.7 1.7 U X 1 3 0 0 0 25
MAGNESIUM 19200 21700 19000 22000 19600 0 0 0 0 0 25
MANGANESE [ c c c 2 U 0 0 0 0 0 25
MERCURY 4.0 . 8.0 3.6 8.4 5.66 0 0 0 1 0 25
NICKEL 263 305 259 310 287 0 0 0 0 0 25
POTASSIUM 17400 18800 17200 19000 12700 X 0 3 1] 0 0 25
SELENIUM 31.8 40.5 30.8 41.4 1.2 U X 1 1 0 4 0 25
SILVER 37.5 51.8 36.0 53.4 47.8 0 0 0 0 0 25
SO0 UM d d d d 149 U 0 0 0 0 0 25
THALLIUM 76.6 mn 72.8 115 98.8 0 V] 0 2 0 25
VANAD [UM c c c c 10 u 0 1] 0 0 0 25
ZINC 168 182 166 183 219 X 0 7 0 4] 0 25

# OF ELEMENTS NOT-IDENTIFIED: 2
# OF ELEMENTS MIS-QUANTIFIED: &
# OF FALSE POSITIVES: ©

# OF MATRIX SPIKES QUT: 0
WATER @

DUPLICATES QUT: 1
: Cu

00:7011 )




INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 3 FY 93

LABORATORY NAME: Battelle Pacific Northwest(WA) [S2] (BATTWA)
PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory
LABORATORY RANK: Above = 23 Same = 0 Below = 1

PREDICTION INTERVALS LABGRATCRY
ELEMENT WARNING ACTION REPORTED #LABS A#LABS
LOWER UPPER LOWER UPPER VALUE Q NOT-ID  MiS-QUANT

ALUMINUM 923 1070 907 1080 945 1 0
ANT IMONY 378 459 369 468 435 0 3
ARSENIC 452 535 443 544 530 0 3
BARIUM 950 1010 944 1010 1010 1 1
BERYLLIUM 40.1 47.2 39.3 48.0 2.9 0 2
CADMIUM 22.0 32.0 20.9 33.1 28 0 3
CALCIUM 23600 26700 23200 27000 23800 0 3
C 1UM 54.0 64.8 52.8 66.0 90.8 X 0 4
416 465 N 470 463 0 2

c c c c 264.4 B* 1] 0

IRCN 783 840 77 847 813 0 4
LEAD 17.0 21.7 16.5 22.2 1.7 U X 1 3
MAGNESIUM c c c c 56.5 8 0 0
MANGANESE 95.9 114 94.0 116 93.2 X 1 1
MERCURY 5.6 8.8 5.3 9.2 6.46 0 2
NICKEL c c c - c 49.9 U 0 0
POTASSIUM c c c c 1990 0 0
SELENIUM 26.8 36.7 23.5 38.0 33 0 2
SILVER 48.5 60.8 47.2 62.1 50 0 0
SODIUM 19600 21900 19400 22100 20800 1 0
THALL UM c c c c 1.6 U 0 0
VANAD [UM 466 514 461 520 454 X 1 1
ZINC c c c c 29.2 U 0 0

# OF ELEMENTS NOT-IDENTIFIED: 1
# OF ELEMENTS MIS-QUANTIFIED: 3
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES QUT: O
WATER :

UPLICATES OUT: 1

R : Cu ()():::()jL:z

PROGRAM DATA

N
#LABS
FALSE POS

NO-‘OQO—‘—IOO—IOC—OOOOOQOCOO

HLABS
MSPK QUT

OONOO‘\OO—‘ODODOODOOOOOOQ

X% Score:
REPORT DATE:
MATRIX:

#LABS
OUP OUT

OOOODOOODOOOO-‘OOOOOOQOO

54.5
6/26/1993
WATER 2

TOTAL
RLABS

25
25
25
25
25
25
25
25
25
2t
25
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| ."Jk'f. j umber 'L - -
. %,ar.\%Ba“e"e Project Number PE-(QB93-1

Pacific Northwest Laboratories Internal Distribution
A. G. King
pae  April 6, 1993 File/LB
To vK. J. Kuhl-Klinger |
From M. W. Urie
Subject Assessment of QB-93-1 Performance Failures
Water 1

£54-1900-001 (10/88)

ICP -- The result for chromium is high. On evaluating the data and
reviewing the potentials for the bias high value, the conclusion is that
baseline elevation from the very high magnesium was not corrected for
adequately. This is the same problem experienced many times on previous
PE samples and is primarily the result of not performing true background
corrections (i.e., relying on IEC corrections to adequately compensate
for large baseline shifts).

Corrective Action: None -- Since the laboratory performs analyses
on matrices which prohibit background correction, it is
unreasonable to analyze PE samples differently than the samples
being analyzed on the same instrument. The laboratory does not
consider the slightly high bias on the low chromium value to be
significant.

GFAA -- Thallium, Cadmium, and Lead are high. Evaluation of the
analysis QC data does not help pin point any potential cause; that is,
the QC data (spikes, LCS, etc.) are all good for each of the analytes.
Most analytes analyzed by GFAA for both waters and the soil (even
considering the potential of low soil leach recoveries) demonstrated a
slightly high bias related to the tolerance interval. The analyses for
this PE set were performed on the laboratory’s new PE-4100ZL GFAA system
which has just gone on-line for routine, non-radioactive sample
analysis; the QB-93-1 sample were the first sample reported for the
instrument. Initjal installation provided AC power to the instrument
well below the specified requirement and this is suspected of reducing
the effectiveness of the Zeeman background correction system (i.e.,
potentially producing higher than normal net absorbances in the presence
of severely interfering analytes).

Corrective Action: The AC power to the PE-400ZL has been upgraded
to fully comply with the operating specifications. This was
completed immediately after the PE-QB93-1 samples were analyzed

since the potential for a power problem was identified and action
was taken.

CVAA-Hg -- The warning limit result for the Hg can not be explained.

The performance of the Hg for PE sample (QB and WP) has been very good
and this isolated low warning is not considered a systematic problem.

00-014



K. J. Kuh1-Klinger
April 6, 1993
Page 2

Soil

ICP/GFAA -- ICP values for Cr, Fe, K, and V and GFAA values for Pb
failed and were bias low. Considering these analytes and others (such
as Al) which are acceptable but low, the preparation is considered to be
the primary reason for the low recoveries. The result for the GFAA lead
is consistent with Tow Pb recoveries on the LSC-0287. It appears that
the 30 minute and final 10 minute digestion steps included the time
required to bring the sample/acid to temperature in the water bath. The
“time at full temperature" is suspected as being less than the required
digestion time; resulting in low leach recoveries. It should be noted
that the laboratory routinely digests solid samples longer (i.e., 120
minutes) than the total 50 minutes called for by the CLP procedure;
therefore, the problems associated with reduced digestion time is
generally not an issue. It is interesting to note, however, that the
analytes mis-quantified are also the same elements which were most often
mis-quantified by the other participating laboratories.

GFAA -- The result for thallium and selenium are above the warning
limit. The thallium recovery is consistent with the LCS-0287 control

standard recovery (i.e., 115%); however, the high selenium recovery is
inconsistent with the LCS.

ICP/GFAA Corrective Action: Retrain to CLP procedure for QB PE
samples to assure adequate digestion times and implement time

monitoring and recording as part of the sample preparation
activity.

00-015



DON'T SAY IT -- Write It! Date: April 15, 1993
To: Kris Kuhl-Klinger From: GA Ross
Subject: QB 1/93 RESPONSE

There were two points of interest with the QBl Report:

1) For CLP Target compounds, only our 2-Butanone value reported was higher
than the "Average" reported value. This one compound, which is polar and has
the lowest RF in our system'a1so exibits even poorer response in dirty
systems. Our relatively high response for this compound does not mean our
reported value is high compared to the actual value, but is higher than the
norm. This is the first time in over a year that a VOA TCL cpd was out of the
norm. The RSD for this compound is also the highest. The calibration was 0K,
and the areas were correct. The quant reports were both at 145PPB at both
dilutions, unfortunately the software rounded to 150PPB, (further above the
norm). A1l of the other VOA target compounds were right in the middle of the
tolerance intervals.

2) For the TICs, we lost points by reporting "1-Chloro-2-methylbenzene"
instead of calling it "o-Chlorotoluene". We deserve the extra points here.

00-016

£54-3000-101 (10/89)
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% “% B a"e" e Project Number

Pacific Northwest Laboratories internal Distribution
Date April 16, 1993 EW Hoppe
. File/LB
° KJ Kuhl-Klinger

From RW Stromatt

Subject  0B1/93 Response

Nearly all the SV analytes were low in this PE sample. The phenols were
particularly low. In reviewing the data, I can see no reason as far as the
GC/MS analyses were concerned - the calibration was OK and replicates matched.
Column and injection port maintenance was performed prior to analysis, the
normal cause for low acid recoveries should not have been a factor. The Tow
butylbenzylphthalate was particularly puzzling. The sample chosen for
reporting had lTower results because of a general tendency for high side
results for the last PE’s. However, even if the higher results had been
chosen, the score would not have been improved.

A11 that we can do in future PE samples is to continue to carefully
perform all extraction and analyses steps, and carefully review the raw data
for inconsistencies.

00-017

£54-1900-001 (10/89)



( EMSL-LV Intercomparison Study: Gross Alpha-Beta in Water, 29--Jan-1993 7/ ZOW

Gross Alpha

Lab Res. 1

Res. 2

Res. 3

Exper. Rnganal

=

Normalized deviation

Sigma

(R + SR) Average

(grand-avg) (known) Tag

NT 13.0 0.066 13.67 391 U
o 16.0 17.0 17.0 0.58 0.066 16.67 334 4
OA 25.0 25.0 26.0 0.58 0.066 25.33 -1.67
OB 16.0 16.0 21.0 2.89 0.328 17.67 314 |
OE. 10.0 12.0 13.0 1.53 0.197 11.67 -1.04 -430 1
} OF 0066 603 |
ﬁ 0S 12.0 14.0 17.0 252 0328 1433 318 U
0.984 26.33 1.78 -1.48
0.459 13.33 -0.72 398 U
. . . 0.066 8.67 -1.62 -488 U
PB 16.0 14.0 15.0 1.00 0.131 15.00 -0.40 -366 U
0.000 200  -2.90 616 i
0.066 13.67 -0.66 391 U
0.197 359 4
-1.22
-443
1713 X
S 458 X
-398 4
321 1
-5.20 il
. . . . . 577 4
QQ 16.0 16.0 23.0 4.04 0.459 18.33 . 0.24 3.02 |
QT 28.0 35.0 30.0 3.61 0459 268 058
-5.00 4
B ..’176.0 .
R .656 474 2149 x
RB 16.0 1. 0.591 . . -4.55 i}
RC 16.0 11.0 0.394 12.33 -0.92 -4.17 4
RD 18.0 18.0 0.328 19.67 0.50 -2.76
RE 17.0 12.0 0.328 13.67 -0.66 391 U
RG 17.0 18.0 0.131 18.00 0.17 -3.08 U
RH 9.0 4.0 0.328 6.00 -2.14 -5.39 il
RI 23.0 15.0 0.525 18.00 0.17 -3.08 J
RJ 1 21.0 22.0 0.263 22.67 1.07 -2.18
e = No data submitted TAG SYMBOLS T = Above control limit
| @ = Insufficient data x = Determined to be an outlier l = Below control limit

=/
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Uranium in Water

Intercomparison Study

February 12, 1993

Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

00-031



[[ 6/8 EMSL-LV Intercomparison Study: Uranium in Water, 12-Feb-1993 j

ium (Natural)
Exper. Rnganal Normalized deviation
Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
-0.31

PB 7.0 7.2 7.0 012 0.039 7.07

¢ = No data submitted TAG SYMBOLS 1 = Above control limit

@ = Insufficient data x = Determined to be an outlier Y = Below control limit _j

OO -0XA




Plutonium in Water

Intercomparison Study

January 22, 1993

Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

00-039
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[4 /6 EMSL-LV Intercomparison Study: Plutonium in Water, 22-Jan-1993 }

(g onium-239
Exper. Rnganal Normalized deviation
Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

e

20.1 19.7 20.5 - 0.40 .
e = No data submitted TAG SYMBOLS T = Above control limit
| @ = Insufficient data x = Determined to be an outlier ! = Below control limit

L00-OMaA



‘ PERVORMANCE EVALUATION SAMPLE SUMMARY SHEET
Laboratory: TMA/ARLI

PE sample Number Accepable Number Analyzed % Acceptable
WS-031

Metals 21 21 100.0

Inorganics 10 10 86.4
ERA WP-13

BNA's 22 22 100.0



PERFORMANCE EVALUATION REPORT DATE: 12/21/92

‘ WATER POLLUTION STUDY NUMBER ®WPO29
ABORATORY: CA204

SANPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
NALYTES NUMBER VALUE VALUE® LIMITS LINITS EVALUATION

-c-----------------——---------------—----—.-‘-——-—------—---. - e WP D W T D R WS WD W e e -

TRACE METALS IN MICROGRAMS PER LITER:

LUMINDN 1 628 65.9 40.1- 100 47.7- 92.6 NOT ACCEPTABLE
2 555 548 435- 645 462- 619 ACCEPTABLE
VRSENIC 1 123 140 113- 168 120- 161 ACCEPTABLE
2 14.6 15.0 11.1- 19.4 12.2- 18.4 ACCEPTABLE
2 619 609 497- 714 525- 686 ACCEPTABLE
TADAIUN 1 15.9 16.8 12.2- 21.5 13.4- 20.4 ACCEPTAELE
2 350 380 319~ 4yo0 J3u~- 425 ACCEPTABLE
ZOBALT 1 636 651 566- 724 586- 703 ACCEPTABLE
2 10 13.3 9,54- 17.0 1C.5- 16.0 CHECK FOR EFRROR
c MIUM 1 6u2 620 516- 717 S41- 691 ACCEPTABLE
2 6.0 8,11 3.37- 12.3 4.49- 11.2 ACCEPTABLE
COPPER 1 49 6.33 3.68- B.58 4.,30- 7.97 NOT ACCEPTABLE
2 223 2u1 213- 267 219- 260 ACCEPTARLE
IRON 1 709 711 625~ 800 6u7- 778 ACCEPTABLE
2 85 83.0 68.2- 97.7 71.9- 94.0 ACCEPTABLE
MERCURY 1 12.2 8.12 6.26- 10.3 6.77- 9.81 NOT ACCEPTABLE
2 15,2 13.0 9.,49- 16.9 1C.4- 15.9 ACCEPTABLE
MANGANESE 1 332 340 303- 3M3 312- 364 ACCEPTABLE
2 55¢C 569 498- 632 515- 616 ACCEPTABLE
LEAD 1 950 9¢9 831- 1080 862- 1050 ACCEPTABLE
2 1520 1500 1300- 1680 1350~ 1630 ACCEPTABLE
& BASED UPON THECRETICAL CALCULATIGONS, CE A R2FERENCE VALUE WHEN NECESSARY.
PAGE 1
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PEﬁFORHANCE EVALUATION REPORT DATE: 12/21/92
‘ WATER POLLUTION STUDY NUMBER wWP029
LABORATORY: CA204
T ARPLE | REPORT TRUE ACCEPTANCE | WARNING | PERFORMANCE
ANALYTES NUMBER VALUE VALUE® LINITS LINMITS EVALUATION

- T e W S WP WS M AP G A G WD WD R G G S GD NS R A AP AR D S D e R W D OR SDap E  NS Ab EB R AR b e - - o W D YR AR S D G R G P s G D D WD G EE R W e WD N AR S e WD e e

TREACE METALS IN MICROGRANMS PER LITER:

2 168 170 116- 203 127- 192 ACCEPTABLE
VANADIUN 1 513 490 431- 541 4ys- 527 ACCEPTABLE
2 398 38.2 30.6- u46.8 32,7~ 41,7 NOT ACCEPTABLE
ZINC 1 21 17.0 11.3- 22.9 12.8- 21.4 ACCEPTABLE
2 606 612 536- 689 555~ 670 ACCEPTABLE
ANTIMONY 3 15 22.90 12.4- 29.9 14,6- 27.6 ACCEPTABLE
y 103 146 9646~ 182 107- 171 CHECK FOR ERROR
SILVER 3 5.3 5.59 4,20~ 7.01 4,56~ 6.66 ACCEPTABLE
4 13.3 14,0 11.1- 16.8 11.8- 16.1 ACCEPTABLE
THALLIUN 3 4.8 5«30 J.u5- 7.01 3.92- 6.54 ACCEPTABLE
4 74 76.2 58.3- 94.0 63.0- 89.4 ACCEPTABLE
MOLYBDENUNM 3 45 49.0 J8.0- 61.2 41.0- 58.2 ACCEPTABLF
STRONTIUN 3 13 12.9 10.1- 15.4 10.8- 14,7 ACCEPTABLE
4 594 61.9 50.3- 71.9 53.2- 69.1 NOT ACCEPTABLE
TITANIUE 3 206 214 185- 237 192- 2130 ACCEPTARLE

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

4 8.00 8.00 7.76- 8.21 7.81- 8.16 ACCEPTABLE
SPEC. COND. 1 187 182 162~ 199 167- 194 ACCEPTABLE
(UMHOS/CH AT 25 C) 2 860 812 752~ 882 769- 865 ACCEPTABLE
¥ BASED UPON THEORETICAL CALCULATIONS, OR A REFFRENCE VALUE WHEN NECESSARY.
PAGE 2
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PERFORMANCE EVALUATION REPORT DATE: 12/21/92

. WATER POLLUTION STUDY NUMBER WPO29
LABORATORY: CA204

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE® LINITS LIMITS EVALUATION

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

IDS AT 180 C 1 112 99.7 64.0- 144 73.9- 134 ACCEPTABLE
2 468 459 342- 572 370- 543 ACCEPTABLE
TOTAL HARDNESS 1 52 46.5 39.6- 51.0 41,0- 49.6 NCT ACCEPTABLE
(AS CACO03) 2 220 221 203- 237 207- 233 ACCEPTABLE
CALCIU®n 1 16 15.0 12.8- 15.9 13.2- 15.5 NOT ACCEPTABLE
2 56.5 49.0 4y .7~ St.l 45.9- 53.0 NOT ACCEPTABLE
MAGNESIUN 1 2.63 2.8 2.07- 2.90 2.17- 2.79 ACCEPTABLE
2 25 24,0 21.0- 26.9 21.8~ 26.2 ACCEPTABLE
PQIASSION 1 6.2 6.30 Se16- 7.32 S.uli- 7.05 ACCEPTABLE
2 35 35,0 29.1- 38.9 30.3- 37.6 ACCEPTABLE
TOTAL ALKALINITY 1 11.4 9.70 6.65- 14.1 7.58~ 13,2 ACCEPTABLE
CHLORIDE 1 32.7 33.3 28.8- 36.0 29,.7- 3S5.1 ACCEPTABLE
2 164 159 143~ 1M 146- 167 ACCEPTABLE
FLUORIDE 1 0.63 0.460 0.378-0.544 0.399-0.523 NOT ACCEPTABLE
SULFATE 1 16.4 17.0 13.2- 20.2 14,1~ 19.4 ACCEPTABLE
2 84,1 84.0 70.1- 93.9 73.1- 90.9 ACCEPTABLE

NUTRIENTS IN MILLIGRAMS PER LITER:

2 0.36 04350 0.185-0.535 (€.227-0.493 ACCEPTABLE
x BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALOE WHEN NECESSARY.
PAGE 3
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PERFORMANCE EVALUATION REPORT DATE: 12/21/92
‘ JATER POLLUTION STUDY NUMBER WPO29
LABORATORY: CA204
SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMEER VALUE VALUE® LIMITS LINITS EVALUATION
NUTRIENTS IN MILLIGRAMS PER LITER:
NITRATE- NITROGEN 1 0.172 0.170 .0849-0.256 0.105-0.235 ACCEPTABLE
2 1.30 1.30 1.00- 1.59 1.07- 1.52 ACCEPTABLE
ORTHOPHOSPHATE 1 0.03 0.030 .0116-.0098 .0162-.0452 ACCEPTABLE
2 0.61 04670 0.555-0.779 0.582-0.752 ACCEPTABLE
KJELDAHL-NITROGEN 3 325 2.0 1.47- 3.36 1.69- 3.13 CHECK FOR ERROR
4  1.15 0.490 .0120- 1.11 0.184-0.979 NOT ACCEPTABLE
TOTAL PHOSPHORUS 3 6.71 7.02 5620~ 7.72 S50~ 7.42 ACCEPTARLE
4 0.70 04713 0.512-0.802 0.546-0.767 ACCEPTABLE
DEMANDS IN MILLIGRAMS PER LITER:
cop 1 317 304 240- 341 253- 328 ACCEPTABLE
2 159 157 122- 179 129- 172 ACCEPTABLE
‘ PCR*S IN FICRCGRAMS PER LITER:
PCB-AROCLOR 1248 5  1.89 1.76 0.538- 2.74 0.B16~ 2.46 ACCEPTABLE
PCB-AROCLOR 1254 1 2.38  2.37  1.41- 2.95 1.60- 2.76 ACCEPTABLE
PCB'S IN OIL IN MILLIGRAMS PER KILOGEANM:
PCB IN OIL- 1016/1242 2 27.99 42.6 8.20- 60.7 14.9- 54,0 ACCEPTABLE
= BASED UPON THEORETICAL CALCULATIONS, OF A REFERENCE VALUE WHEN NECESSAPRY.
PAGE 4
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PERFORMANCE EVALUATION REPORT DATE: 12/21/92
‘ WATER POLLUTION STUDY NUMBER WP029
LABORATORY: CA204
SAMPLE REPCRT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LINITS LINITS EVALUATION
PCB'S IN OIL IN MILLIGRAMS PER KILOGRAMN:
PESTICIDES IN MICROGRAMS PER LITER:
CHLORDANE 6.86 6.48 3.59- 8.25 4.,19- 7.65 ACCEPTABLE
y 1.43 1.43 0.764- 1.88 0,907~ 1.74 ACCEPTABLE
ALDRIN 1 0.678 0.676 0.179-0.834 0.262-0.751 ACCEPTABLE
2 0.129 0.137 .0650-0.200 .0823-0.183 ACCEPTABLE
DDD 1 04933 0.777 0.431- 1.05 0.510-0.973 ACCEPTABLE
, 2 0.121 0.129 .0511-0.192 .0690-0.175 ACCEPTABLE
1 0.568 0.548 0.245-0.785 0.314-0.716 ACCEPTABLE
2 06075 0,087 .0352-0.124 .0uU65-0.112 ACCEPTABLE
DDT 1 0.761 0.674 0.353-0.856 0.416-0.792 ACCEPTABLE
2 0137 0.150 .0572-0.210 .0766-0.191 ACCEPTABLE
HEPTACHLOR 1 0.477 O.u486 0.168-0.6S7 0.231-0.594 ACCEPTABLE
: 2 0.111 0.129 .0346-0.190 .0545-0.170 ACCEPTABLE
HEPTACHLOR EPOXIDE 1 0.565 06571 0.312-0.722 0.36U4-0.670 ACCEPTABLE
2 0.124 0.143 .0705-0.189 .0855-0.174 ACCEPTABLE
VOLATILE HALOCARBOKS IN MICROGRAMS PER LITER:
1,2 DICHLORCETHANE 1 14 13.8 9.64- 18.6 10.8- 17.4 ACCEPTABLE
2 59.1 58.5 40.8- 76.1 45.3- 71.6 ACCEPTABLE
% BASEC UPON THECRETICAL CALCULATIONS, CR A REFERFNCE VALUE WHEN NECESSRARY.
PAGE S
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PERFORMANCE EVALUATION REPOCRT DATE: 12/21/92

‘ WATER POLLUTION STUDY NUMBER WPO29
LABORATORY: CA204

SAMPLE REPCRT TRUE ACCEPTAKCP WARNING PERFORMANCE
ANALYTES BNUMEER VALUOE VALDE* LIKITS LIMITS EVALUATION

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

CHLOROFORHN 1 8.5 8.40 5.60- 11.2 6.32- 10.5 ACCEPTABLE
1,1,1 TRICHLOROETHANE 1 11.3 12.6 7.56- 17,0 8.77- 15.8 ACCEPTABLE
2 58.9 63.8 41.9- 83.7 47.2- 78.4 ACCEPTABLE

TRICHLOROETHENE 1 14.5 15.5 10.2- 20.0 11.5- 18.8 ACCEPTABLE
2 49,7 53.3 36.1- 67.2 40.1- 63.3 ACCEPTARLE

CARBONTETRACHLORIDE 1 9.4 10.7 6.73- 14.8 7.76- 13.8 ACCEPTASLE
2 51.2 54.5 3.2- 77.3 39.6~ 71.9 ACCEPTABLE

TETRACHLOROETHENE 1 13.7 14,9 9,77~ 19.5 11.0- 18.3 ACCEPTABRLE
2 42.2 46.2 30.5- 60.2 4. 2- 56.5 ACCEPTABLE

MODICHLOROMETHANE 1 15.6 16.4 11.1- 21.3 12.4- 20,0 ACCEPTABLE

2 60.8 62.9 ‘-‘306' 82.9 QBQG" 77 .9 ACCEPTABLE

DIBROMOCHLOROMETHANE 1 10.5 12.5 B8.09- 16.6 917~ 15.6 ACCEPTASLE
2 32.7 37.7 22,7~ 52.3 26,4~ uB.6 ACCEPTABLE

2 61l.7 65.6 43,6~ 91.0 49,5~ 85.0 ACCEPTABLE

CHLOROBENZENE 1 9.1 10.3 6.92- 13.5 7.76~ 12.7 ACCEPTARBLE
2 51.5 57.2 39.7- 73.8 44.1- 69.5 ACCEPTABLE

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

2 11.8 12.7 9,00~ 17.0 1C.C- 16.0 ACCEPTABLE
% BASED UPON THECRETICAL CALCULATIONS, CR A REFERENCE VALUE WHEN NECESSARY.
PAGE 6
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PERFORMANCE EVALUATION REPORT DATE: 12/21/92
. WATER POLLUTION STUDY NUMBER WP029
LABORATORY: CA204
SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUKBER VALUE VALUE* LIMITS LIMITS EVALUATION
VOLATILE AROMATICS IN MICROGRANMS PER LITER:
STHYLBENZENE 1 44 .6 47.7 31.4- 64.3 35.6- 60.2 ACCEPTASBLE
2 7.6 9.71 619~ 13.0 T.06- 12.2 ACCEPTABLE
TOLUENE 1 55.9 59.7 42.1- 76.7 46.5- 72.3 ACCEPTABLE
2 15.4 17.2 12.0- 22.0 13,3~ 20.8 ACCEPTABLE
1,2-DICHLCRCBENZENE 1 50.6 57.1 36.9~- 74.5 41.,7- 69.7 ACCEPTASBLE
1,3-DICHLORCBENZENE 1 43,5 47.0 32.1- 5%.6 35,6~ S56.2 ACCEPTABLE
1,4-DICHLOROBENZENE 1 47.1 50.0 30.3- 67.8 35.1- 63.0 ACCEPTABLE
2 13.1 13.3 9.,91- 17.8 10.9- 16.8 ACCEPTABLE
MISCELLANEOUS PARAMETERS:
.L CYANITCE 1 0.044 0.040 .0108-.0592 .0169-.0531 ACCEPTASBLE
(IN HG/L) 2 0095 04350 0.206-0.461 0.239-0,429 NOT ACCEPTAHLE
NON-FILTERABLE RESIDUE 1 15.1 13.0 9,17- 19.8 10.5~- 18.4 ACCEPTRRLE
(I nG/L) 2 95.7 93.0 71.8- 98.0 75.1- 94,8 CHECK FOFR FRROK
OIL AND GREASE 1 71.3 72.0 43,7~ 84.3 48 .8- 79.2 ACCEPTABLE
(IN MG/L) 2 29.6 3040 17.1- 36.7 19,6~ 34.2 ACCEPTABLE
TOTAL PHENOLICS 1 1.14 1.06 0.572- 1.55 0.697- 1.42 ACCEPTABLE
(IN KG/L) 2 0,52 O0.UB84 0.258-0.709 0.316-0.651 ACCEPTABLE
TOTAL RESICUAL CHLORINE 1 4.73 4,80 3.44- 5.46 3.71- 5.2¢C ACCEPTASLE
(IN MG/L) 2 1.88 1.80 1.23- 2.12 1.35- 2.00 ACCEPTABLE
% BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE HHEN NECESSRKY.
PAGE 7 (LAST PAGE)




STATE OF CALIFORNIA—HEALTH AND WELFARR- .. SENCY T PETE WILSON, Governor

DEPARTMENT OF HEALTH SERVICES

RKELEY WAY
A 94704-1011
16)540-2800

February 25, 1993

EPA #: CA204
TMA/ARLI

160 TAYLOR STREET
MONROVIA, CA 91016

Enclosed are your laboratory's results for WS031 which ELAP received
from USEPA on February 17, 1993. Also, enclosed is a listing of "true
value" results for the WS031 study as provided by USEPA. A follow-up
letter evaluating your laboratory's performance and requesting your
corrective action taken for those analytes found unacceptable, if any,
will be issued shortly.

If you have any questions concerning your performance please call at
(510) 540-2800.

. Sincerely,
';Zf52c4<9 ng,(;,Lia/mcxz_,

Louis B. Pierce

Research Chemist

Environmental Laboratory
Accreditation Program

Enclosures



LAB ACCREDITATION PROGK * .
o " PERFORMANCE EVALUATION RFPOAT paTE: 2/ 1797
EB171993
CAI.DiFl:EZLTH SERVl(',‘Eg”’R SUPPLY STUDY NUMR®R W5N31
L RATORY CA204

SAMPLE RFPNRTED TRUE ACCFPTANCE PFRFOP™ANCE
ANALYTES NUMS FR VALUE VALUE= LY*YITS FYALUATTONS

TRACE “ETALS IN MICROGRAMS PER LITER:

ALUMINUN 1 6542 76.3  62.6- 93,2 ACCEPTAAL®
ANTINONY 2 3.6 8.69 3.28- 6.10 ACCEPTABL®
ARSENIC 1 74 70.2 S5B8.2- 80.2 ATCEDT ARLP®
BARIUN 2 651 681 ST7T9- 783 ACTEPTARLF®
BERYLLIUM 1 3.0 3,27 2.79- 3.76 ACCEPTARL®
BORON 2 158 720 £S2- 818  NNT ACCFPTAALF

.nrun 1 12 12.89  10.2- 15.u4 ircEprTanLT
CHROMIUN 1 80.9 81.6 69.4- 93,8 ACC®PTARLF
COPPE®R 1 104 110  99.n- 121 ACCEDTARLE
LEAD 1 19.0 12.4 A.68- 16,1 ACCEPTAQL®
MANGANESE 1 15.9 %% 17.0 13.8- 18,7 ACCEPTAALF
MERCUORY 1 1.2 5.908 0,53~ 1,18 NO™ ACCEPTARLF
e T oaSED UPON THEORETICAL CALCULATIONS, OR A REFERPNCE YALU® WHEN WPCESSARY.
x% SIGNIFICANT GENERAL METHOD BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 1



PERFORMANCE EVALUATION R¥PORT DATF: 2/ 3/

’ WATER SUPPLY STUDY NUMBTR WSN31
LARORATORY CA20Y

SAMPLE REPORTED TRUE  ACCFDTANCP DERFORMANTE
ANALYTES NUMQER  VALUFE VALU B LIMITS PYALUATY ONS

TRACE M27TALS IN MTCROGRAMS PER LITER:

MOLYBDENUN 2 39.6 42.3 20,2- Su,.2 ACCEZPpTARLTF
NICKEL 1 65 68.0 57.8- 78,2 ACCEPTARLY
SELENIUM 1 27 22.9 18.3- 27.5 ACCEPTRRBLF
SILVER 2 99,7 109 92.0- 123 ACCEPTARBLF
THALLIUM 2 1.0 1.48 0,822~ 2.26 ACCEPTARL®
VANADIUM 1 23,9 24,2 20.2- 27.5 ACCEPTABLF

NC 1 179 179 171- 199 RCCEPTRAALF

NITRATE/NITRITE/FLUDRIDE IN MILLIGRAMS P¥P LITFR:

NITRATE AS N 1 6.R3 6.50 5.85- 7T.15 ACCePTARL®

MITRITE AS N 1 0.U5 0.1030 NIRA-0,U0Y ACC®DTRARLF

FLUORIDE 1 5.72 5.70 Se13- 6,27 ACCEPTARL®

2 TTARSED UPON THEARFTICAL CALCHLATIONS, OR A RESESTNCE VALIT WREN NFIESSARY.
PAGE 2



PERFOARMANCFE FVALUATION PTpPoRT DRATF: 2/ 3793

’ WATSR SUPPLY STUDY NUMA®R waN31
L) RATORY CA204

SAMPL? REPOIRTED TRUE CrEDTANCE DPRFORMANCE
ANALYTES Ny ¥BER vVALD® VALUE® LTeTTS CYALTATIONS

MISCELLANFOUS ANALYTES:

RESIDUAL FRRE CHLORINE 1 0.337 %% 0,360 N.1AN-0,451 BCCEPTARLE
(MILLIGRANS PER LTTER)

TURBIDITY 1 2.7 3.00  2.55- 3.57 ACCEPTARLF
(NTU®S)

TOTAL PILTERABLE RESTDUE1 400 #% 406 291- 618 ACC®PTARL®
(MILLIGRAMS PER LITER)

CALCTIUM 1 230 230 214- 204U ACCEPTIRLF
(MG. CACO3/L)

PH-UNITS 1 9,15 9,13 8.°%u- 9.34 ACCEPTARL®
ALKALINITY ! 46.1 %% UR,0 U3 1~ 52,0 ACCFPTABL®
Q. CACO3/L)

I0M 1 20,9 21,1 19.7- 23,0 ACCEPTRaLF

("ILLIGRAMS PER LITFR)

SOLFATE 1 8o 3N Be60 Ko lUli- 1046 ACCEPTARLF
(®ILLIGRAMS PFR LITFR)

TOTAL CYANIDE 1 0,227 0.270 0.202-0,337 ACC®PTARLT
("ILLIGRAMS PSR LITRR)

¥ BASED UPON THEORETICAL CALCULATIONS, OR A RZFFRENCFE VALUF WHEN NFIFSSA®Y,
st SIGNIFICANT GENTRAL M2THOD BRTAS IS ANTICIPAT®D FOR THIS RESULT.

PAGE 3 (LAST PAGP)



Environmental Resource Associates
WatR™ Pollution Statistical Summary

BNAs -- WP 13
Laboratory Code: CA-28
Parameter Reported ERA Mean Acceptance Waming erformance
Value Certified Recovery n Limits Limits Evaluation
(ugh) Value (ughl) (ughl) (ugh) (ugh)
Acenaphthene 58.2 69.5 54.5 11 325- 766 39.9 - 69.2 Acceptable
Anthracene 49.0 61.7 498 10 31.5- 68.0 37.6 - 620 Acceptable
Benzo(a)anthracene 21.2 25.3 21.1 1 10.9 - 313 143 - 279 Acceptable
Benzo(g,h.i)perylene 79.4 62.5 59.5 10 258 - 93.1 371- 81.9 Acceptable
4-Bromophenyl-phenylether 140 156 131 10 67.8 - 194 88.9 - 173 Acceptable
bis(2-Chloroethyl)ether 47.6 58.4 46.2 10 16.2 - 76.2 26.2 - 66.2 Acceptable
4-Chlorophenyl-phenylether 345 443 374 9 18.0 - 56.9 24.5 - 50.4 Acceptable
Chrysene 47.6 51.1 45.5 12 236 - 674 30.9 - 60.1 Acceptable
Dibenzo(a,h)anthracene 421 36.8 31.2 11 16.7 - 45.8 21.5 - 409 Check for Error
Dibenzofuran 103.1 122 92.3 10 60.8 - 124 71.3 - 113 Acceptable
1,2-Dichlorobenzene 82.5 169 107 9 46.7 - 168 66.9 - 148 Acceptable
.4-Dinitrotoluene 12.6 20.0 144 9 485 - 240 8.05- 208 Acceptable
bis(2-Ethythexyl)phthalate 84.6 97.4 834 10 36.2 - 131 51.9 - 115 Acceptable
Naphthalene 227 304 254 1 8.36 - 424 14.0 - 36.7 Acceptable
Pyrene 13.5 14.7 14.0 10 530 - 22.7 821 - 19.8 Acceptable
71,2, 4-Tnchlorobenzene 574 97.3 66.9 10 200 - 114 35.6 - 98.1 Acceplable




A

Environmental Resource Associates
WatR™ Pollution Statistical Summary

BNAs -- WP 13

page 2
Laboratory Code: CA-28
Parameter Reported ERA Mean Acceptance Waming erformance
Value Ceortified Recovery n Limits Limits Evaluation
(ugh) Value (ugfl) (ugh) (ugh) (ughl)
4-Chioro-3-methyiphenol 92.5 101 823 10 58.1 - 107 66.2 - 98.5 Acceptable
2.4-Dichiorophenol 61.3 68.8 55.9 9 384 - 735 442 - 67.6 Acceptable
2-Methyphenol 499 59.3 43.3 10 221 - 645 292 - 574 Acceptable
3-Methyphenol 87.2 984 73.8 9 426 - 105 53.0- 945 Acceptable
Pentachlorophenol 1215 139 102 10 125 - 191 42.3 - 161 Acceptable
2 4.6-Tnchlorophenol 435 50.7 41.7 9 239 - 595 29.8 - 535 Acceptable

The ERA Certified Value is equal to 100% of the parameter present in the standard as determined by gravimetric and/or volumetric

measurements made during standand preparation.

mumamqmmmmmumwbmwmwmmawy.

mAweptuneUnibmequdbMMemRmryplmandnima.Omndammm.
mw:«mgUHﬂBmequdwmmanRewmyplusandnﬂnusz.omwmm.
Acceptable = Reported Result falls within the Acceptance Limits.
No(Acceptable=ReponedResunfausoubldeofmeAccaptanceLlnﬂts.
CheckforError=RepatedResuhfaleﬂnﬂwAweptanceUnitsandamideofMWanﬂngUmhs.
n-mddampdnmwedwmmmmy.mmamwmngum.



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/Norcal

EML-556

PE Sample
January 1992

Ru-106
I-131

February 1992

Cs-137
Pu-239

June 1992

Tritium
Co-60
Ru-106
Cs-137

July 1992
Uranium
Ra-226
Ra-228

August 1992

I-131
Pu-239

October 1992

Tririum
Co-60
Ru-106
Cs-134
Cs-137

November 1992

Ra-226
Ra-228

January 15, 1993

Sr-89
Sr-90

Accepatable

No. Analyzed

EMSL-LV Acceptance
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/Norcal
‘ % of all
Participating
EMSL-LV Acceptance % of EMSL-LV Laboratory's
PE Sample Range (%) True Value Grand Average

January 22, 1993
Pu-239 82.5 to 117.5 96.4 101.8
January 29, 1993

Alpha 54.1 to 145.9 42.1 (LOW) 83.
Beta 80.2 to 119.8 89.4 9

ww
~ GO0

February 5, 1993

[-131 82.7 to 117.3 99.3 98.0
February 12, 1993

Uranium 31.6 to 168.4 89.1 94.6
March 5, 1993

Ra-226 73.5 to 126.5 98.0 97.9
Ra-228 56.8 to 144.9 110.8 115.1



MOR Cofe

Laboratory Listing

|
W
il

Date Type Lab Isotope Ser Reported EML Value Ratio

: . Value % Error Rp/EML  +/-
93 03 AIR TN SR 90 1 0.212E+00 21 0.152E+00 1.39 0.32
93 03 AIR TN PU 238 1 0.323E-01 21 0.363E-01 0.89 0.19
93 03 AIR N PU 239 1 0.211E-01 26 0.234£-01 0.90 0.24
93 03 AIR TN AM 241 1 0.433E-01 21 0.414E-01 1.05 0.23
93 03 AIR TN U UG 1 0.187E+01 9 0.180E+01 1.04 0.10
93 03 SOIL TN K 40 1 0.243E+03 17 0.321E+03 0.76 0.14
93 03 SOIL TN SR 90 1 0.406E+02 3 0.417E+02 0.97 0.07
93 03 SOIL TN CS 137 1 0.802E+03 1 0.923E+03 0.87 0.02
93 03 SOIL TN PU 239 1 0.103E+02 24 0.116E+02 0.89 0.23
93 03 SOIL TN AM 241 1 0.619E+01 6 0.650E+01 0.95 0.07
93 03 SOIL ™ U UG 1 0.259E+01 0 0.304E+01 0.85 0.03
93 03 VEGETN TN K 40 1 0.342E+03 16 0.383E+03 0.89 0.15
93 03 VEGETN TN SR 90 1 0.220E+03 2 0.237E+03 0.93 0.14
93 03 VEGETN TN CsS 137 1 0.228E+02 16 0.246E+02 0.93 0.16
93 03  VEGETN TN PU 238 1 0.125E+01 15 0.114E+01 1.10 0.57
93 03 VEGETN TN PU 239 1 0.276E+00 27 0.323E+00 0.85 0.24
93 03  VEGETN TN AM 241 1 0.260E+00 38 0.231E+00 1.13 0.44
93 03 WATER TN H 3 1. 0.107E+03 18 0.970E+02 1.10 0.21
93 03 WATER TN SR 90 1 0.129E+01 13 0.103E+01 1.25 0.21
93 03 WATER TN PU 238 1 0.524E+00¢ 17 0.494E+00 1.06 0.19
93 03 WATER TN PU 239 1 0.921E+00 15 0.828e+00 1.11 0.17
93 03 WATER TN AM 241 1 0.535E+00 7 0.440E+00 1.22 0.32
93 03 WATER TN U UG 1 0.804E-02 0 0.117E-01 0.69 0.05

-110-
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. EPA LABORATORY INTERCOMPARISON PROGRAM
Gross Alpha in Water

[S0M PROGRANM

EFA LARDRATORY IHNTERCOP
WATER
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BATE AMALYSIE ValLUE +/-  AVERAGE LEY ValUE  S16MA
plisl pCi/L pCist. FCi/L i/l prisl

01/29/93 Gross Alpha 34.00 15,60 17.09 P 133 1,53 -
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EPA LABORATORY INTERCOMPARISON PROGRAM
Tritium in Water

TVIA

Date Known Control

Grand Ave. . TMA Value & Normalized Dev.

Corrective
Value Limits and Experimental Grand Ave. Known Action
(pCi/L) (30,n=3) Experiment. o o Request
6/92 2125.0 + 602.0 2102. 221, 2022. * 69. -0.40 -0.52
10/92 5962. + 1034. 5997. % 566. 5830. * 193. -0.49 -0.38




TMiA
EPA LABORATORY INTERCOMPARISON PROGRAM
Cobalt-60 in Water - Gamma Spec

Date Known Control Grand Ave. - TMA Value & - Normalized Dev. Corrective

Value Limits and Experimental Grand Ave. Known Action

(pCi/L) (30,n=3) Experiment. o o Request
06/92 20.0 *+ 8.7 20.61 % 2.28 14.00 * 1.00-2.29 -2.08
10/92 10.0 +* 8.7 10.96 + 2.10 7.67 * 0.58 -1.14 -0.81




EPA LABORATORY INTERCOMPARISON PROGRAM

Ruthenium-106 in Water - Gamma Spec

TiiA

Date Known Control Grand Ave. TMA Value & Normalized Dev. Corrective
Value Limits and - . Experimental Grand Ave. Known Action
(pCi/L) (30,n=3) Experiment. o o Request
02/92 203.0 + 34.7 194.62 t 18.29 199.33 + 35.23 0.41 -0.32 CAR-NSD-284
Reported Late
06/92 141.0 * 24.3 138.47 + 11.86 146.67 + 34.82 1.01 0.70
10/92 175.0 t 31.2 160.69 * 14.64 136.67 + 18.34 -2.31 =3.69 NSD-93-1

(1)
(2)
(3)
(4)
(5)

Forty-three per cent of labs failed.

Reporting error. Should have reported less than 27.66.
Forty-four percent of labs failed.

Sixty-two per cent of labs failed.

Thirty-nine per cent of labs failed.



TMA

EPA LABORATORY INTERCOMPARISON PROGRAM
Iodine=~131 in Water

Date Known Control Grand Ave. TMA Value & Normalized Dev. Corrective
Value Limits and Experimental Grand Ave. Known Action
(pCi/L) (30,n=3) Experiment. o o Request

2/92 59.0 + 10.4 60.16 t 5.54 59.33 * 3.06 -0.24 0.10

8/92 45.0 +* 10.4 45.91 £ 3.79 50.67 * 8.14 1.37 1.64

2/93 100.0 t 17.3 101.36 ¢t 8.20 99.33 * 10.07 -0.35 -0.12




EPA LABORATORY INTERCOMPARISON PROGRAM

Cesium—-134 in Water - Gamma Spec

Tivia

Date Known Control
Value Limits
(pCi/L) (30,n=3)

Corrective
Action
Request

10/92 8.0 + 8.7

Grand Ave. TMA Value & Normalized Dev.
and . . . Experimental Grand Ave. Known
Experiment. o o
8.14 * 1.64 ' 10.33 *+ 1.53 0.76 0.81




TVIA

EPA LABORATORY INTERCOMPARISON PROGRAM

Cesium-137 in Water - Gamma Spec

Date Known Control Grand Ave. TMA Value & Normalized Dev. Corrective
Value Limits and .. Experimental Grand Ave. Known Action
(pCi/L) (30,n=3) Experiment. o ] Request
02/92 49.0 + 8.7 50.69 = 3.69 46.67 + 0.58 -1.40 -0.81 CAR~-NSD-284
Reported Late
06/92 15.0 x 8.7 16.11 = 3.83 21.33 + 2.31 1.81 2.19
10/92 8.0 * 8.7 8.73 £ 1.70 7.67 £ 0.58 -0.37 -0.12




EPA LABORATORY INTERCOMPARISON PROGRAM
Radium~-226 in Water

TVIA

Date Known Control Grand Ave. TMA Value & Normalized Dev. Corrective
Value Limits and Experimental Grand Ave. Known Action
pCi/L) (30,n=3) Experiment. o o Request

3/92 10.1 + 2.6 9.85 * 0.94 10.03 * 0.29 0.21 -0.08

7/92 24.9 +t 6.4 24.17 £ 3.60 25.07 + 1.79 0.42 0.08

11/92 7.5 + 1.9 7.27 £ 1.06 6.87 + 0.64 -0.64 -1.00

3/93 9.8 + 2.6 9.81 £ 1.26 9.60 + 0.95 -0.24 -0.23




TMA

EPA LABORATORY INTERCOMPARISON PROGRAM
Radium-228 in Water

Date Known Control Grand Ave. ' TMA Value & Normalized Dev. Corrective
Value Limits and Experimental Grand Ave. Known Action
(pCi/L) (3og,n=3) Experiment. o o Request

3/92 15.5 t 6.8 14.49 £ 3.70 20.17 £ 5.99 2.52 2.07

7/92 16.7 + 7.3 16.25 ¢ 3.27 16.37 £ 1.65 0.05 -0.14

11/92 5.0 + 2.3 5.31 = 1.16 6.17 £ 1.35 1.14 1.55

3/93 18.5 t 8.0 17.81 t 3.54 20.50 * 1.76 1.01 0.75




TVIA

‘ Plutonium-239 in Water -~ Alpha Spec

Date Known Control Grand Ave. TMA Value & Normalized Dev. Corrective
Value Limits and Experimental Grand Ave. Known Action
(pCi/L) (30,n=3) Experiment. o g Request

2/92 16.8 t 2.9 15.62 £ 1.66 15.67 * 0.81 0.05 -1.15

8/92 9.0 + 1.6 8.58 £ 1.16 8.67 * 0.25 0.17 -0.64

1/93 20.0 + 3.5 18.53 + 1.80 19.27 £ 1.50 0.64 -0.64

(1) Late submission of results.

(2) Wrong tracer volume used in calculation: 2 mL instead of 1 mL, causing factor of 2
error.



TMA

EPA LABORATORY INTERCOMPARISON PROGRAM
Uranium in Water

Date Known Control Grand Ave. ) TMA Value & Normalized Dev. Corrective
Value Limits and " Experimental Grand Ave. Known Action
(pCi/L) (30,n=3) Experiment. o ] Request

7/92 4.0 + 5.2 3.97 £ 0.72 3.23 £ 0.15 -0.43 -0.44

2/93 7.6 t 5.2 7.16 + 1.04 6.77 £ 0.29 -0.23 -0.48




PERFORMANCE EVALUATION SUMMARY SHEET
Laboratory: WHC 222S Laboratory
PE Sample No. Analyzed No. Acceptable % Acceptable

Mixed Waste Performance Evaluation Program (MAPEP)

Metals 21 21 100
Radchem 5 5 100
EML-556 31 24 77.4
% of all
Participating
EMSL-LV Acceptance % of EMSL-LV Laboratory's
Range (% True Value Grand Average

January 22, 1993
Pu-239 82.5 to 117.5 97.2 104.8
January 29, 1993

Alpha 54.1 to 145.9 46.1 (LOW) 91.7

Beta 80.2 to 119.8 137.1 (HIGH) 143.7
February 12, 1993

Uranium 32.0 to 168.0 100.0 106.6
April 20, 1993

Alpha 56.2 to 143.8 93.3 89.8

Uranium 82.0 to 118.0 99.7 104.2

Beta 73.6 to 126.4 124.7 141.9

Cobalt-60 77.7 to 122.3 98.3 97.4

Cesium-134 67.8 to 132.2 92.6 98.4

Cesium-137 72.8 to 127.2 94.8 93.0
June 11, 1993

Cobalt-60 42.0 to 158.0 102.2 102.9

Zinc-65 83.2 to 116.8 99.3 95.2

Ruthenium-106 82.5 to 117.5 80.4 (LOW) 92.1

Cesium-134 - to 274.0 120.0 111.3

Cesium-137 - to 274.0 93.4 8l.1

Barium-133 82.5 to 117.5 96.6 98.9
EMSL-LV QB1 FY93 EPA/CLP Score

Metals 90.7

Organics 87.5
EMSL-LV QB3 FY93

Metals 0"

Metals Remedial Sample 52.3

* Appears EPA sent wrong samples to the laboratory



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: WHC 222S Laboratory

PE Sample EPA/CLP Score
EMSL-LV QB4 FY93
Metals 79.7
PE Sample No. Analyzed No. Acceptable % Acceptable
WP-30
Metals 48 40 83.3
Inorganic 20 10 50.0



‘ DON’'T SAY IT --- Write it! DATE: September 23, 1993

TO: Claude Stacey (H4-23) FROM: L. P. MarkeE%M T6-16
Telephone: 373-4131

SUBJECT: MIXED WASTE PERFORMANCE EVALUATION PROGRAM (PILOT PROGRAM)

Attached you will find the results of the first Mixed Analyte Performance
Evaluation Program (MAPEP) established by RESL Idaho. This is a DOE mixed
waste interlaboratory study that was submitted to the 222-S Laboratory in
January of this year. This copy is for your records.

This program was issued in two phases. The first was a liquid matrix. The
second phase samples are to be submitted to the laboratory in the near future
and will be a soil or sediment matrix.

If there are any questions please call.

C:\WPDATA\HASM.NOT

54-3000-101 (9/59) (EF> GEF013
0si



Laboratory Name: Westinghouse Hanford Company, WA

MAPEP-1 Inorganic Analytes, pg/L

Aluminum 209 2 230 28 226 31 218 22
Antimony 140 1 141 7 138 4 148
Arsenic 69.0 0.7 70.1 5.9 68.2 2S5 83.0 7.0
Barium 276 3 277 8 280 7 272
Beryilium 138 1 135 7 133 7 133 4
Cadmium 104 1 104 2 104 2| 106 3
Calcium 27750 280 | 28500 1200 | 28700 1300 | 27200 * 400
Chromium 20| 72| 70| 190| 70| 140 7440 | | 160
Cobalt 340 19 335 16 332 17 336 13
Copper 209 2 209 10 208 10 204 3
Iron 209 2 213 11 215 7 215 6
Lead 104 1 107 5 108 5 107 5
Magnesium 19430 190 | 19300 600 | 19400 600 | 18500 400
| Manganese 104 1 107 7 108 8 103 3
Nickel 220 2 220 13 217 10 216 7
Potassium 11100 110 | 11000 400 | 10900 300 | 11300 100
Selenium 2780 28 2720 130 2690 100 2740 130
Sodium 13880 140 | 13600 400 | 13500 400 | 13400 200
Thallium 104 1 100 4 99.8 4.0 99.0 4.0
Vanadium 138 1 140 7 141 4 140 5
Zinc 221 2 219 6 219 6 222 4

MAPEP-1 Radiological Analytes, Bq/L

Ce-144 215 10 214 14 216 10 193 2
Cs-137 31.4 1.1 32.1 2.5 323 2.7 303 | 0.1
Co-60 434 1.1 43.8 2.0 43.7 2.1 44.1 0.2
Sc-90t 5.48 0.39 542 0.46 5.29 0.41 5.33 0.19
Pu-239 10520 _0.024 0.516 0.044 0.510 0.029 0.622 0.168 |

+ The original calculated value t:or Strontium-90 in the performance evaiuation water material was low (2.08 Bq/L
+ 4.0%) due to the fact that the Cerium-144 standard solution also contained a considerable amount of Sr-90. Taking
this into account, the Sr-90 concentration was re-calculated to be 5.48 Bq/L £ 7.2%.






) ﬁﬁf:/ézlz | Laboratory Listing

Date Type \ lJab Isotope Ser Reported EML Value Ratio ;)
N Value % Error Rp/EML +/- !
£ o
9303 AIR  RI' BE 7 1 0.263E+02 15  0.274E+02 0.96 0.15+% £ <7V:n
9303 AIR RI €O 57 1  0.219E+01 13  0.271E+01 0.81 0. 11
9303 AIR RI CO 60 1 0.186E+01 23  0.170E+01 1.09 0.26
9303 AIR  RI SR 90 1  0.232E+00 9  0.152E+00 1.53 0 1
93 03 AIR  RI  CS 134 1  0.229E+01 20  0.196E+01 1.17 0 24
9303 AIR  RI  CS137 1  0.336E+01 17  0.307E+01 1.09 0 2
9303 AIR  RI CE 144 1  0.141E+02 14  0.1938+02 0.73 o 11-
93 03 AIR  RI  PU238 1  0.380E-01 7  0.3636-01 1.05 0 09
9303 AIR  RI  PU239 1  0.311E-01 7  0.234-01 1.33 0.14
93 03 AIR  RI  AM 241 1  0.685E-01 27  0.414E-01 1.65 0 47.
9303 AR RI U BQ 1 0.53E-01 2  0.460E-01 1.18 0.04
9303 SOIL RI K 40 1  0.437E+03 22  0.321E403 1.36 033
9303 SOIL R SR 90 1  0.710E+02 5  0.417E402 1.70 0 14+
9303 SOIL RI  CS137 1  0.1076+04 1  0.923E403 1.16 0.03
9303 SOIL RI  PU239 1  0.1156+02 3  0.116E402 0.99 0 03
9303 SOIL RI U UG 1  0.2046+01 3  0.304E+01 0.67 0.04r
93 03 VEGETN RI K 40~ 1  0.603E+03 21  0.3836+03 1.57 0 34 -
93 03  VEGETN RI SR 90 1  0.1156+403 2  0.2376+03 0.49 0 07+
93 03 VEGETN RI  CS 137~ 1  0.252E402 24  0.246E402 1.03 0.2
93 03 VEGETN RI  PU 238 1  0.111E+01 7  0.114E401 0.97 0 49
9303 VEGETN RI  PU239- 1  0.817€400 8  0.323EH00 2.53 0.26+
9303 WATER RI H 3 1  0.7306+402 6  0.970E402 0.7% 0 00
‘ 9303 WATER RI  MN 54 1  0.113E+03 4  0.1056+03 1.08 002
9303 WATER RI  CO 60 1  0.533E+02 8  0.453E402 1.18 0 11
9303 WATER RI SR 90 1  O0.131E+01 24  0.103E401 1.27 033
9303 WATER RI €S 134 1  0.511E+02 9  0.424E402 1.21 0.1»
9303 WATER RI  CS137 1  0.514E402 8  0.508E+02 1.01 0.0
93 03 WATER RI  CE 144 1  0.884E+02 1  0.836E402 1.06 003
9303 WATER RI  PU238 1  0.125E400 4  0.494E+00 0.25 0 017
9303 WATER RI ~ PU239 1  0.877E400 3  0.828E+00 1.0 0.0
9303 WATER RI U BQ 1  0.144E+00 1  0.289E400 0.50 0 04
Y
7 1% ‘¢00
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DON'T SAY IT --- write 1t/ DATE: May 21, 1993

TO: Claude Stacey (H4-23) FROM: L. P. Markeg/\/ T6-16
Telephone: 3-4131

SUBJECT: WHC 222-S LABORATORY - INTERCOMPARISON STUDY

Attached you will find the results of an EMSL Study submitted to the 222-S
Laboratory. This abbreviated copy is for your records. The Taboratory code

given to 222-S is FJ.

If there are any questions please call.

CA\WPDATA\HASM.NOT

54-3000-101 (9/59) {EF) GEF013
DSl
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EMSL-LV Intercomparison Study: Plutonium in Water, 22-Jan-1993 3/6 ]1

?lutonim—239 Statistical Summary 73 Participants )

The known value of this nuclide is 20.0 pCi/l with an expected precision of 2.0; the control limits
are 16.5 to 23.5; the warning regions are 16.5 to 17.7 and 22.3 to 23.5

11(15.1 %) Failed to respond = __ 39(53.4 %) Within all limits

3(4.1 %) Outliers ¢
9(12.3 %) Out of control
but not an outller

=+ 11(15.1 %) In warning zone
but within controi

Statistic Respondents Non-outliers
Mean 18.42 Grand Avg 18.53
Std. Dev. : 2.46 1.80
Variance 6.08 3.23
% Coef. of Var. 13.38 9.70
% deviation of mean from known value -7.89 -7.36
Norm. dev. of mean from known value _ -0.64 -0.82
Median 18.70 18.73
% deviation of median from known value -6.50 -6.33
Norm. dev. of median from known value -0.53 -0.71

13(21.0 %) More than 3 norm. S.D. 20(32.3 %) Within 1 norm. S.D.

of known vailue

10(16.1 %) Between 2 and 3 norm. S.D.* $719(30.6 %) Between 1 and 2 norm. S.D.

—,

\.
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(4 /8 EMSL-LV Intercomparison Study: Plutonium in Water, 22-Jan-1993- - -

Plutonium-239

Exper. Rng anal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average

J

D

=D
Py EL 18.2 18.2 19.9 0.98 0.502 18.77 0.21 -1.07
} 20.3 19.1 18.9 0.76 0.413 19.43 0.78 -0.49
FU 15.7 15.9 16.2 0.25 0.148 15.93 -2.25 -3.52
FZ 20.0 19.0 . 17.0 1.53 0.886 18.67 0.12 -1.15
J 18.1 174 19.0 0.80 0.473 18.17 -0.31 -1.59
JE 19.1 20.0 19.6 0.45 0.266 19.57 0.90 -0.38
JK 149 17.5 16.6 1.32 0.768 16.33 -1.90 -3.18
JP 194 19.4 19.7 0.17 - 0.089 19.50 0.84 -0.43
Js 16.8 19.9 19.0 1.59 0.916 18.57 0.03 -1.24
JY 16.9 16.3 15.7 0.60 0.354 16.30 -1.93 -3.20
KH 19.9 19.1 19.3 0.42 0.236 - 19.43 0.78 -0.49
LT 16.8 184 17.6 0.80 0.473 17.60 -0.80 -2.08
MS - 19.6 19.9 19.7 0.15 0.089 19.73 1.04 -0.23
NI 22.0 22.6 19.9 1.42 0.797 21.50 2.67 1.30
NK -1.04

20.1 19.7 20.5 0.40 1.36

(grand-avg) (known) Tag

e = No data submitted TAG SYMBOLS ft = Above control limit
L @ = Insufficient data %x = Determined to be an outlier I = Below control hm_ﬂ:j

/
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EMSL-LV Intercomparisqn Study: Gross Alpha-Beta in Water, 29-Jan-1993 3/20 ]
236 Participants |

)

Gross Alpha Statistical Summary
The known value of this nuclide is 34.0 pCi/l with an expected precision of 9.0; the control limits

are 18.4 to 49.6; the warning regions are 18.4 to 23.6 and 44.4 to 49.6
_.-= 34(14.4 %) Within all limits

49(20.8 %) Failed to respond ~.

$30(12.7 %) In warning
but within c¢

PAPTR L L L

6(2.5 %) Outliers <

117(49.6 %) Out ot control .b.-.. )
t not out!
bu an lor .......--i----”
Statistic Respondents Non-outliers
Mean 25.29 Grand Avg 17.09
Std. Dev. : 82.39 7.54
Variance 6787.81 56.83
% Coef. of Var. 325.81 44.10
% deviation of mean from known value -25.63 -49.72
Norm. dev. of mean from known value -0.11 -2.24
Median 17.33 16.67
% deviation of median from known value -49.02 -50.98
Norm. dev. of median from known value -0.20 -2.30
.e= 13(7.0 %) Within 1 norm. S.D.
- of known value

-123(65.8 %) More than 3 norm. S.D.;

[
.
L/
-
-
-
-
-
"
"
L)
-
-
-
-
-
x
-
-
=
-
-
-
-
-

)

30(16.0 %) Between 2 and 3 norm. S.D.
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EMSL-LV Intercomparison Study: Gross Alpha-Beta in Water, 29-Jan-1993 5/20

J

( Gross Alpha : : )
- Exper. Rng anal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DO 8.0 8.0 8.0 0.00 0.000 8.00 -1.75 500 U
DP 0.066 -1.04 -4.30

, 11.67 N
‘D 5 S
3
4

gy
N

329397293738580PREE"

e e EEEEEeE

EX EeEEEE.

. IE 42.0 42,0 47.0 289  0.328 43.67 5.11 1.86
e = No data submitted TAG SYMBOLS T = Above control limit
D = Insufficient data x = Determined to be an outlier | = Below control limit )
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[ Gross Beta Statistical Summary o 236 Pa\ri:ic.:ipa.ntsﬁ

The known value of this nuclide is 44.0 PCi/l with an expected precision of 5.0; the control limits
are 35.3 to 52.7; the warning regions are 35.3 to 38.2 and 49.8 to 52.7

42(17.8 %) Falled to respond oo 121(51.3 %) Within all limits

L4
15(6.4 %) Outllers * )
38(16.1 %) Out of control *

but not an outller but within control

Statistic Respondents Non-outliers
Mean 44.29 Grand Avg 41.99
Std. Dev. 25.92 7.41
Variance 672.05 54.96
% Coef. of Var. 58.53 17.66
% deviation of mean from known value 0.66 -4.57
Norm. dev. of mean from known value 0.01 -0.27
Median 42.67 42.67
% deviation of median from known value -3.03 -3.03
Norm. dev. of median from known value -0.05 -0.18

74(38.1 %) Within 1 norm. S.D.
of known value

54(27.8 %) More than 3 norm. S.D.

19(9.8 %) Between 2 and 3 norm. S.D.* ' :
),

-
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EMSL-LV Intercomparison Study: Gross Alpha-Beta in Water, 29-Jan-1993 14/20 T .

( Gross Beta h
Exper. Rng anal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DO 42.0 45.0 46.0 2.08 0.473 44.33 0.81 0.12
DP 44.0 46.0 44.0 1.15 0.236 44.67 0.93 0.23
DR 42.0 40.0 43.0 1.53 0.354 41.67 -0.11 -0.81
DS 50.0 45.0 47.0 2.52 0.591 47.33 1.85 1.15

DT 45.0 38.0 43.0 3.61 0.827 4200  0.00

DZ 40.0 42.0 42.0 1.15 0.236 41.33 -0.23 -0.92
E 44.0 51.0 46.0 3.61 0.827 47.00 1.74 1.04
EA 47.0 - 44.0 48.0 2.08 0.473 46.33 1.50 0.81 -
EB 39.0 41.0 42.0 1.53 0.354 40.67 -0.46 -1.15
EH 42.0 39.0 38.0 2.08 0.473 39.67 -0.80 -1.50

IE 49.0 42.0 40.0 473 1120 43.67 0.58 .0.12

44.00 0.70 0.00
48.33 2.20 150

| @ = Insufficient data x = Determined to be an outlier l = Below control limit |

e = No data submitted TAG SYMBOLS 1 = Above control limit
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=

Uranium (Natural) Statistical Summary 143 Part.icipant,ssj

The known value of this nuclide is 7.6 pCi/l with an expected precision of 3.0; the control limits
are 2.4 to 12.8; the warning regions are 2.4 to 4.1 and 11.1 to 12.8

22(15.4 %) Falled to respond ‘el 115(80.4 %) Within all limits

"%« 3(2.1 %) In warning zone

3(2.1 %) Outliers « but within control

Statistic Respondents Non-outliers
Mean 8.02 Grand Avg 7.16
Std. Dev. 7.09 1.04
Variance 50.24 1.08
% Coef. of Var. 88.37 14.51
% deviation of mean from known value 5.53 -5.82
Norm. dev. of mean from known value 0.06 -0.43
Median 7.27 7.27
% deviation of median from known value -4.39 -4.39
Norm. dev. of median from known value -0.05 -0.32

3(2.5 %) More than 3 norm. S.D. «,_ 104(86.0 %) Within 1 norm. S.D.

of known value

3(2.5 %) Between 2 and 3 norm. S.D.’ * 11(9.1 %) Between 1 and 2 norm. S.D.

—




[4 /8 EMSL-LV Intercomparison Study: Uranium in Water, 12-Feb-1993 j
jum (Natural) )
Exper. Rnganal Normalized deviation
ab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

A 8.0 8.0 8.0 0.00 0.000 0.49 0.23

AA 7.4 74
CAR. 4.2

AF 8.6

Al 7.7

AJ 7.9

AK 8.2

AL 4.9

AP 7.2

AW 5.5

AZ 7.1

BA 7.5

BC 7.6

BG 8.0

BH 5.3

BK 6.7

|2 = Insufficient data

. 7.1 6.8 0.30 : 003
GO 8.5 7.9 8.5 0.35 0.118 8.30 0.66 0.40
e = No data submitted TAG SYMBOLS 11 = Above control limit

x = Determined to be an outlier

U = Below control limit )
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EMSL-LV Intercomparison Study: Performance Evaluation-A, 20-Apr-1993 3/34 T

Gross Alpha Statistical Summary 927 Participants |

The known value of this nuclide is 95.0 pCi/l with an expected precision of 24.0; the control limits
are 53.4 to 136.6; the warning regions are 53.4 to 67.2 and 122.8 to 136.6

60(26.4 %) Failed to respond 134(59.0 %) Within all limits

7(3.1 %) Outliers SN TTTTeeeeallll

9(4.0 %) Out of control s ‘ ==+ 17(7.5 %) In warning zone
but not an outlier but within control

Statistic Respondents Non-outliers
Mean 102.98 - Grand Avg 96.63
Std. Dev. 76.32 20.17
Variance 5824.22 406.86
% Coef. of Var. 74.11 20.87
% deviation of mean from known value 8.40 1.71
Norm. dev. of mean from known value 0.10 0.08
Median 95.00 95.00
9% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

16(9.6 %) More than 3 norm. S.D. «, 91(54.5 %) Within 1 norm. S.D.

of known value

17(10.2 %) Between 2 and 3 norm. S.D.* ~ 43(25.7 %) Between 1 and 2 norm. S.D.

~—— —
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r\-—;m;ﬁson Study: Performance Evaluation-A, 20-Apr-1993

5/34T

Res. 3

Exper.
Sigma

Normalized deviation
(grand-avg) (known) Tag

Rng anal

(R + SR) Average

Lab Res. 1 Res. 3 —
= —" §\§§\\

A

110.0 106.0

. 98.0

GT 67.0 63.0 70.0

GZ 80.0 80.0 80.0
“HI¥
HK
HL
HN
.%EP

HY  108.0 1060 1010

72.0

.
e
0.58 0.025 98.33 0.12 0.24
3.51 0.172 66.67 -2.16 -2.04
0.00 0.000 80.00 -1.20 -1.08
Te
y
3.61 0.172 105.00 0.60 0.72
3.21 0.148

70.67 187  -176

3.51 106.33 0.82

L@ = Insufficient data

92.0 92.0 1.15 0.049 92.67 -0.29 -0.17
101.0 103.0 4.16 0.197 99.67 0.22 0.34
135.0 132.0 3.00 0.148 132.00 2.55 . 2.67
e = No data submitted TAG SYMBOLS I = Above control limit

x = Determined to be an outlier

I = Below control limit )
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227 Participants |

\(

Uranium (Natural) - . Statistical Summary

The known value of this nuclide is 28.9 pCi/l with an expected precision of 3.0; the control limits
are 23.7 to 34.1; the warning regions are 23.7 to 25.4 and 32.4 to 34.1

105(46.3 %) Falled to respond 83(36.6 %) Within all limits

s
lllllllllll.ll eae

“*s 9(4.0 %) In warning zone

26(11.5 %) Out of control ===~
but within control

but not an outller

Statistic Respondents Non-outliers
Mean 30.76 . Grand Avg 27.84
Std. Dev. 20.83 5.01
Variance 433.77 25.13
% Coef. of Var. 67.70 18.14
% deviation of mean from known value 6.44 -4.35
Norm. dev. of mean from known value 0.09 -0.25
Median 28.32 28.25
% deviation of median from known value -2.02 -2.25
Norm. dev. of median from known value -0.03 : -0.13

45(36.9 %) Within 1 norm. S.D.

30(24.6 %) More than 3 norm. S.D.
of known value

11(9.0 %) Between 2 and 3 norm. S.D.*

~ 36(29.5 %) Between 1 and 2 norm. S.D.

>4

.
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EMSL-LV Intercomparison Study: Performance Evaluation-A, 20-Apr-1993 29/34 W

( Uranium (Natural)

Normalized deviation 1

28.0
29.1
24.7
29.7

27.5

30.4

30.0
29.0
26.8
27.6

27.3

¢ = No data submitted
@ = Insufficient data

26.0
28.9
27.7
30.1

27.3

31.7

2.00
0.10
1.54
1.34

0.12

2.46

0.039
0.591
0.492

Exper. Rng anal
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DO 33.7 26.8 29.8 3.46 1.683 30.10

29.00
26.40
29.13

0.039

0.925

27.37

3087

1.42 0.69

0.78 0.06
-0.72 -1.44

-0.89

186 114

0.10

TAG SYMBOLS

% = Determined to be an outlier

= Above control limit

= =
1

Below control limitﬁ
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EMSL-LV Intercomparison Study: Performance Evaluation-B, 20-Apr-1993 3/50 J

" Gross Beta Statistical Summary 227 Participants W

The known value of this nuclide is 177.0 pCi/l with an expected precision of 27.0; the control limits
are 130.2 to 223.8; the warning regions are 130.2 to 145.7 and 208.3 to 223.8

56(24.7 %) Falled to respond s, 116(51.1 %) Within all limits

10(4.4 %) Outllers «*
L 4

14(6.2 %) Out of control ¢

but not an outller

=~ 31(13.7 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 209.02 - Grand Avg 155.52
Std. Dev. 665.59 18.41
Variance 443014.07 338.96
% Coef. of Var. 318.44 11.84
% deviation of mean from known value 18.09 -12.14
Norm. dev. of mean from known value 0.05 -1.17
Median 156.67 157.00
% deviation of median from known value : -11.49 -11.30
Norm. dev. of median from known value -0.03 -1.09

59(34.5 %) Within 1 norm. S.D.

24(14.0 %) More than 3 norm. S.D. .
of known value

57(33.3 %) Between 1 and 2 norm. S.D.
j

\.
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Gross Beta h

Exper. Rng anal Normalized deviation
Res. 1 Res. 2 Res. 3 Sigma (R + SR) (grand-avg) (known) Tag

TAG SYMBOLS T = Above control limit
@ = Insufficient data X = Determined to be an outlier U = Below control limit J




‘ ( EMSL-LV Intercomparison Study: Performance Evaluation-B, 20-Apr-1893 27/ S(J co

Cobalt-60 ' Statistical Summary 227 Participants |

The known value of this nuclide is 39.0 pCi/l with an expected precision of 6.0; the control limits
are 30.3 to 47.7; the warning regions are 30.3 to 33.2 and 44.8 to 47.7

90(39.6 %) Failed to respond 114(50.2 %) Within all limits

pREEELETT ORI ~«+10(4.4 %) In warning zone

13(5.7 %) Outllers ==~~~ but within control

Statistic Respondents Non-outliers
Mean 49.27 Grand Avg 39.36
Std. Dev. 75.74 2.90
Variance 5736.53 8.39
% Coef. of Var. 153.74 7.36
% deviation of mean from known value 26.32 0.92
Norm. dev. of mean from known value 0.14 0.12
Median 39.00 39.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

88(64.2 %) Within 1 norm. S.D.

15(10.9 %) More than 3 norm. S.D. s,
of known value

% 26(19.0 %) Between 1 and 2 norm. S.D.

L)
8(5.8 %) Between 2 and 3 norm. S.D."’
—

L




EMSL-LV Intercomparison Study: Performance Evaluation-B, 20-Apr-1993 29 /50 ]
<

Cobalt-60
Exper. Rng anal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

1.00 36.00 -1.16 -1.04

EX 44.0 46.0 36.0 599 1345 4200 092 104
FE

FZ 39.0 47.0 48.0 493 1120 4467 184 196
GE 38.0 37.0 40.0 153  0.354 38.33 .0.35 .0.23
GI 38.0 058  0.118 37.67 -0.59 -0.46

e = No data submitted TAG SYMBOLS I = Above control limit
@ = Insufficient data x = Determined to be an outlier I = Below control limit )




[ : EMSL-LV Intercomparison Study: Performance Evaluation-B, 20-Apr-1993 35/50 W

J/

[ Cesium-134 Statistical Summary 227 Participants |

The known value of this nuclide is 27.0 pCi/1 with an expected precision of 5.0; the control limits
are 18.3 to 35.7; the warning regions are 18.3 to 21.2 and 32.8 to 35.7

91(40.1 %) Falled to respond 120(52.9 %) Within all limits

"°° 3(1.3 %) In warning zone

but within control

Statistic Respondents Non-outliers
Mean 31.75 - Grand Avg 2540
Std. Dev. 46.22 2.14
Variance 2136.22 4.58
% Coef. of Var. 145.57 8.42
% deviation of mean from known value 17.59 -5.91
Norm. dev. of mean from known value 0.10 -0.75
Median 25.33 25.00
% deviation of median from known value -6.17 -7.41
Norm. dev. of median from known value -0.04 -0.94

13(9.6 %) More than 3 norm. S.D. «_ « 85(62.5 %) Within 1 norm. S.D.

of known value

3(2.2 %) Between 2 and 3 norm. S.D. ¢

~35(25.7 %) Between 1 and 2 norm. S.D.

4




[ EMSL-LV Intercomparison Study: Performance Evaluation-B, 20-Apr-1993 37/50 Wl

Cesium-134 / A
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 . Sigma (R + SR) Average (grand-avg) (known) Tag
0.78 0.23

e = No data submitted TAG SYMBOLS ff = Above control limit
@ = Insufficient data x = Determined to be an outlier U = Below control limit )
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J/

Cesium-137 Statistical Summary 227 Participants )

The known value of this nuclide is 32.0 pCi/l with an expected precision of 5.0; the control limits
are 23.3 to 40.7; the warning regions are 23.3 to 26.2 and 37.8 to 40.7

90(39.6 %) Falled to respond 119(52.4 %) Within all limits

1(0.4 %) Out of control -""’ N e===7(3.1 %) In warning zone

but not an outlier but within control

Statistic Respondents Non-outliers
Mean 39.46 Grand Avg 32.60
Std. Dev. 55.82 2.81
Variance , 3116.03 7.89
% Coef. of Var. 141.45 8.62
% deviation of mean from known value 23.33 1.86
Norm. dev. of mean from known value 0.13 0.21
Median 32.67 32.33
% deviation of median from known value : 2.08 1.04
Norm. dev. of median from known value 0.01 0.12

96(70.1 %) Within 1 norm. S.D.

of known value

11(8.0 %) More than 3 norm. S.D. +,_

ssdeecanas

7(5.1 %) Between 2 and 3 norm. S.D. ¢ $23(16.8 %) Between 1 and 2 norm. S.D.

24
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/

)

)

[ Cesium-137
Exper. Rng anal Normalized deviation
Res. 1 Res. 2 Res. 3 Sigma - (R + SR) Average (grand-avg) (known) Tag

0.354 31.67 -0.32 -0.12

EX 27.0 33.0 35.0 0.945 31.67 -0.32 -0.12
FE

FL_ 350 330 330 115 0236 33.67 058

e = No data submitted TAG SYMBOLS Above control limit

@ = Insufficient data X = Determined to be an outlier

= =

Below control limit J)
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Cobalt-60 Statistical Summary 218 Participants |

The known value of this nuclide is 15.0 pCi/l with an expected precision of 5.0; the control limits
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

40(18.3 %) Failed to respond . 163(74.8 %) Within all limits

“*~ 6(2.8 %) In warning zone

9(4.1 %) Outllers s but within control

Statistic Respondents Non-outliers
Mean 16.07 Grand Avg 14.90
Std. Dev. 11.04 2.08
Variance 121.95 4.32
% Coef. of Var. 68.71 13.96
% deviation of mean from known value 7.15 -0.68
Norm. dev. of mean from known value 0.10 -0.05
Median 15.00 15.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

9(5.1 %) More than 3 norm. S.D. ~,_ 156(87.6 %) Within 1 norm. S.D.

of known value

Y
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Cobalt-60 )
Exper. Rng anal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DL 13.0 14.0 13.0 0.58 0.118 13.33 -0.54 -0.58
DM 14.0 15.0 17.0 1.53 0.354 15.33 0.15 0.12

IU 16.0 . . 0.58 0.118 15.33 0.15 0.12

J 15.0 15.0 15.0 0.00 0.000 15.00 0.04 0.00

JE 14.0 15.0 16.0 1.00 0.236 15.00 0.04 0.00

JI 14.0 15.0 19.0 2.65 0.591 16.00 0.38 0.35

JR 16.0 16.0 15.0 0.58 0.118 15.67 0.27 0.23

JS 16.0 15.0 16.0 0.58 0.118 15.67 - 0.27 0.23

JY 16.0 17.0 18.0 1.00 0.236 17.00 0.73 0.69

K 16.0 14.0 17.0 1.53 0.354 15.67 0.27. 0.23

¢ = No data submitted TAG SYMBOLS T = Above control limit
| @ = Insufficient data X = Determined to be an outlier Y = Below control limit

-
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[ Zinc-65 Statistical Summary 218 Participants |

The known value of this nuclide is 103.0 pCi/l with an expected precision of 10.0; the control limits
are 85.7 to 120.3; the warning regions are 85.7 to 91.4 and 114.6 to 120.3

42(19.3 %) Falled to respond +, 137(62.8 %) Within all llmits

10(4.6 %) Outllers <
12(5.5 %) Out of control
but not an outller

==+ 17(7.8 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 106.02 Grand Avg 107.54
Std. Dev. 16.66 7.83
Variance 277.55 61.36
% Coef. of Var. 15.71 7.28
% deviation of mean from known value 2.93 4.41
Norm. dev. of mean from known value 0.18 0.58
Median 107.33 107.33
% deviation of median from known value 4.21 4.21
Norm. dev. of median from known value 0.26 0.55

24(13.6 %) More than 3 norm. S.D. . 86(48.9 %) Within 1 norm. S.D.

]

'-. of known value
[ ]

.

15(8.5 %) Between 2 and 3 norm. S.D.‘ % 51(29.0 %) Between 1 and 2 norm. S.D.

4
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Zinc-65

Exper. Rng anal Normalized deviation
§ Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DL 109.0 106.0 98.0 5.69 0.650 104.33 -0.56 0.23
DM 103.0 103.0 104.0 0.58 0.059 103.33 -0.73 0.06

98.67

-1.54 -0.75

104

IU 108.0 111.0 108.0 1.73 0.177 .0 0.25

J 110.0 108.0 108.0 1.15 0.118 108.67 0.19 0.98

JE 106.0 109.0 114.0 451 0.532 109.33 0.31 1.10

J1 102.0 101.0 101.0 0.58 0.059 101.33 -1.08 -0.29

JR 115.0 111.0 109.0 3.06 0.354 111.67 0.71 1.50

Js 100.0 105.0 128.0 14.93 2.245 111.00 0.60 1.39

JY 114.0 111.0 107.0 3.51 0.413 110.67 0.54 1.33

K 105.0 103.0 112.0 4.73 0.532 106.67 -0.15 0.64

¢ = No data submitted TAG SYMBOLS T = Above control limit

| @ = Insufficient data x = Determined to be an outlier | = Below control limit |
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* Ruthenium-108

e known value of this nuclide is 119.0 p
are 98.2 to 139.8; the warning regions are

45(20.6 %) Failed to respond *,

9(4.1 %) Outllers ’
51(23.4 %) Out ot control «*
but not an outlier

Statistical Summary

98.2 to 105.1 and 132.9 to 139.8

218 Participants
Ci/l with an expected precision of 12.0; the control limits

, 74(33.9 %) Within all limits

p<~ 39(17.9 %) In warning zone

but within control

Statistic Respondents Non-outliers
Mean 104.84 Grand Avg 103.87
Std. Dev. 25.58 12.83
Variance 654.41 164.65
% Coef. of Var. 24.40 12.35
% deviation of mean from known value -11.90 -12.72
Norm. dev. of mean from known value -0.55 -1.18
Median 103.33 103.50
% deviation of median from known value -13.17 -13.03
Norm. dev. of median from known value -0.61 -1.21
60(34.7 %) More than 3 norm. S.D.s - 29(16.8 %) Within 1 norm. S.D.

of known value

“45(26.0 %) Between 1 and 2 norm. S.D.
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=\

-/

f Ruthenium-1

06

-3.18

- Exper. Rng anal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
O DL 76.0 114.0 102.0 19.43 2.658 97.33 -0.94 -3.13 4
DM 107.0 107.0 107.0 0.00 0.000 107.00 0.45 -1.73
DO 98.0 108.0 85.0 1.252 ’U

==

=X e NV <

S o e &

IU 99.0 . R 92.33 -1.66 -3.85
J 107.0 109.0 90.0 10.44 0.935 102.00 -0.27 -2.45
JE 82.0 94.0 92.0 6.43 0.591 89.33 -2.10 -4.28 ]
JI 127.0 91.0 119.0 18.90 2.470 112.33 1.22 -0.96
JR 99.0 102.0 105.0 3.00 0.295 102.00 -0.27 -2.45
D Js 87.0 93.0 78.0 7.56 0.738 86.00 -2.58 -4.76 ]
JY 163.0 142.0 82.0 42.04 6.690 129.00 3.63 1.44
K 90.0 94.0 94.0 2.31 0.197 92.67 -1.62 -3.80 |
¢ = No data submitted TAG SYMBOLS T = Above control limit
ﬁ = Insufficient data X = Determined to be an outlier } = Below control limit JJ

[T R————




( . EMSL-LV Intercomparison Study: Gamma in Water, 11-J un-1993 27150 J

The known value of this nuclide is 5.0 pCi/l with an expected precision of 5.0; the control limits
are 0.0 to 13.7; the warning regions are 0.0 to 0.0 and 10.8 to 13.7

50(22.9 %) Falled to respond ~,

2(0.9 %) Outllers ©

Cesium-134 : Statistical Summary 218 Participants 1

164(75.2 %) Within all limits

®=+ 2(0.9 %) In warning zone

but within control

Statistic ' Respondents Non-outliers
Mean ' 5.71 Grand Avg 5.39
Std. Dev. 3.40 1.57
Variance 11.58 2.46
9% Coef. of Var. 59.60 29.14
% deviation of mean from known value 14.21 7.71
Norm. dev. of mean from known value 0.21 0.25
Median 5.00 5.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

3(1.8 %) More than 3 norm. S.D. s~

.
vy 1

154(91.7 %) Within 1 norm. S.D.

of known vaiue

—
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[ Cesium-134
o Exper. Rng anal Normalized deviation
@ Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DL 4.0 4.0 5.0 0.58 0.118 4.33 -0.36 -0.23
6.0 00 Y 0.35

6.0 0.58 0.118 ' 6.33 0.33 0.46

DZ

E . . 6.0 0.58 0.118 5.67 0.10 0.23
EA - B, . 5.0 0.00 0.000 5.00 -0.13 0.00
EB 5.0 0.00 0.000 5.00 -0.13 0.00

5. . . .23 6.00 0.21
5.0 5.0 0.00 0.000 5.00 -0.13 0.00
5.0 4.0 0.58 0.118 4.67 -0.25 -0.12
f 5.0 6.0 058  0.118 5.67 0.10 0.23
6.0 7.0 0.58 0.118 6.33 0.33 0.46
6.0 6.0 0.58 0.118 5.67 0.10 0.23
7.0 6.0 1.00 0.236 6.00 0.21 0.35
| 4.0 5.0 0.58 0.118 4.33 -0.36 -0.23
} e = No data submitted TAG SYMBOLS Tt = Above control limit
: | @ = Insufficient data x = Determined to be an outlier ! = Below control limit )
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( Cesium-137 Statistical Summary 218 Participants |

The known value of this nuclide is 5.0 pCi/l with an expected precision of 5.0; the control limits
are 0.0 to 13.7; the warning regions are 0.0 to 0.0 and 10.8 to 13.7

43(19.7 %) Faliled to respond »,_ 170(78.0 %) Within all limits

5(2.3 %) Outliers *

Statistic Respondents Non-outliers
Mean _ 14.23 Grand Avg 5.76
Std. Dev. 106.03 1.47
Variance 11242.71 2.16
% Coef. of Var. 745.20 25.50
% deviation of mean from known value 184.57 15.29
Norm. dev. of mean from known value 0.09 0.52
Median 5.33 5.33
% deviation of median from known value 6.67 6.67
Norm. dev. of median from known value 0.00 0.23

; 150(85.7 %) Within 1 norm. S.D.

5(2.9 %) More than 3 norm. S.D. ~,_

of known value
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Cesium-137
. Exper. Rng anal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (kmown) Tag
DL 6.0 5.0 5.0 0.58 0.118 5.33 -0.15 0.12
DM 5.0 6.0 7.0 1.00 0.236 6.00 0.08 0.35

EW 8.0 10.0
EX . 8.0
EZ . 12.0
FE

HE

HI 4.0 8.0
HJ 10.0 8.0
HK 5.0 6.0
HL 7.0 7.0
HP 10.0 9.0
HU 7.0 7.0
I 7.0 7.0

11.0 1.53 0.354
14.0 4.58 1.120
10.0 1.53 0.354

1.15 0.236

5.0 2.08 0.473
10.0 1.15 0.236
5.0 0.58 0.118
7.0 0.00 0.000
9.0 0.58 0.118
7.0 0.00 0.000
5.0 1.15 0.236

9.67
9.00

10.33

5.67

1.35 1.62
1.12 1.39
1.58 1.85
-0.03 0.23

1.24 1.50
-0.15 0.12
0.43 0.69
1.24 1.50
0.69

0.46 .

§ @ = Insufficient data

x = Determined to be an outlier

IU 5.0 5.0 5.0 . X . 0.26 0.00
J 5.0 6.0 5.0 0.58 A 0.118 5.33 -0.15 0.12
JE 5.0 5.0 5.0 0.00 0.000 5.00 -0.26 0.00
JI 7.0 5.0 8.0 1.53 0.354 6.67 0.31 0.568
JR 8.0 6.0 6.0 1.15 0.236 6.67 0.31 0.58
JS 5.0 6.0 5.0 0.58 0.118 5.33 -0.15 0.12
JY 7.0 5.0 8.0 1.53 0.354 6.67 0.31 0.58
K 6.0 9.0 7.0 1.53 0.354 7.33 0.54 0.81
¢ = No data submitted TAG SYMBOLS f = Above control limit

| = Below control limit
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Barium-133 Statistical Summary 218 Participants

The known value of this nuclide is 99.0 pCi/l with an expected precision of 10.0; the control limits
are 81.7 to 116.3; the warning regions are 81.7 to 87.4 and 110.6 to 116.3

44(20.2 %) Falled to respond «,_ 142(65.1 %) Within all limits

e

[ 4

12(5.5 %) Outllers *
5(2.3 %) Out of control
but not an outller

[ d

[
J
[

¢ ~~ 15(6.9 %) In warning zone

but within control

Statistic Respondents Non-outliers
Mean 95.16 Grand Avg 96.74
Std. Dev. 14.34 6.87
Variance 205.73 47.19
% Coef. of Var. 15.07 7.10
% deviation of mean from known value -3.87 -2.28
Norm. dev. of mean from known value -0.27 -0.33
Median 97.00 97.00
% deviation of median from known value -2.02 -2.02
Norm. dev. of median from known value -0.14 -0.29

18(10.3 %) More than 3 norm. S.D. o, 112(64.4 %) Within 1 norm. S.D.

of known value

\
N\
\
....

N
14(8.0 %) Between 2 and 3 norm. S.D.* N [ ] [ ~ 30(17.2 %) Between 1 and 2 norm. S.D.
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3

Exper. Rng anal Normalized deviation
Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
97.0 90.0 4.73 0.532 95.33 -0.24 -0.64
102.0 102.0 0.00 0.000 102.00 0.91 0.52

S

@ = Insufficient data

% = Determined to be an outlier

| = Below control limit

94.0 100.0 96.0 3.06 0.354 96.67 -0.01 -0.40
99.0 97.0 99.0 1.15 0.118 98.33 0.28 -0.12
90.0 95.0 96.0 3.21 . 0.354 93.67 -0.63 -0.92
103.0 94.0 96.0 4.73 0.532 97.67 0.16 -0.23
84.0 84.0 84.0 0.00 0.000 84.00 -2.21 -2.60
104.0 95.0 93.0 5.86 0.650 97.33 - 0.10 -0.29
100.0 108.0 106.0 4.16 0.473 104.67 1.37 0.98
97.0 89.0 89.0 4.62 0.473 91.67 -0.88 . -1.27
« = No data submitted TAG SYMBOLS T = Above control limit




LABORATORY: Westinghouse Hanford ‘ (WA)

ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

REGION 10

FOR QB 1 FY

PERFORMANCE: ACCEPTABLE - Response Explaining Deficiency(ies) Required

RANK: Above = 3  Same

COMPOUND
TCL VOLATILE

CHLOROMETHANE
1,1-DICHLOROETHANE
CHLOROFORM

2-BUTANONE
C1s-1,3-DICHLOROPROPENE
BROMOFORM

2-HEXANONE
1,1,2,2-TETRACHLOROETHANE
CHLOROBENZENE

STYRENE

XYLENES (TOTAL)

TCL SEMIVOLATILE

PHENOL
B1S(2-CHLOROETHYL)ETHER
4-METHYLPHENOL
HEXACHLOROETHANE
2,4-DIMETHYLPHENOL
15(2-CHLOROETHOXY )METHANE
.2,4-TRICHLOROBENZENE
EXACHLOROCYCLOPENTAD LENE
2,4,6-TRICHLOROPHENOL
4-N1TROPHENOCL
4-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
ANTHRACENE
PYRENE
BUTYL BENZYL PHTHALATE
BENZO(A)PYRENE

TCL PESTICIDES

ALPHA-BHC

BETA-BHC

GAMMA-BHC (LINDANE)
HEPTACHLOR -
ALDRIN

HEPTACHLOR EPOXIDE
ENDOSULFAN 1
ENDOSULFAN I1
ENDOSULFAN SULFATE
4,41-DOT

ENDRIN KETONE

NON-TCL VOLATILE

EPICHLOROHYDRIN

Below = 13
TOLERANCE INTERVALS
WARNING ACTION
LOWER UPPER LOWER UPPER
35 71 29 91
NU NU NU NU
61 r] 59 83
7 110 66 110
66 87 63 98
S7 74 54 7
110 250 92 270
120 160 110 160
34 41 34 44
160 200 150 210
73 92 70 100
17 28 16 29
32 46 30 S4
23 34 21 40
13 60 28 76
17 30 15 38
20 25 19 28
28 43 26 51
NU NU NU NU
21 3 20 3
41 64 38 67
13 22 12 24
34 &b 32 49
NU NU NU NU
74 140 65 180
38 63 35 67
25 43 22 52
0.16 0.22 0.16 0.23
0.16 0.24 0.14 0.26
0.15 0.22 0.14 0.23
0.29 0.43 0.27 0.45
0.12 .2 0.11 0.21
0.31 0.43 0.29 0.44
0.21 0.38 0.19 0.48
0.43 0.7 0.39 0.84
0.82 1.3 0.74 1.4
0.95 1.5 0.87 1.5
0.68 1.1 0.62 1.1

93

" LABORATORY

DATA
CONC Q
52
10
67
59 X
82
7
160
160
39
200
86
0 NR
0 NR
0 NR
0 MR
0 NR
0 NR
0 N
0 NR
0 NR
0 N
0 NR
0 NR
0 NR
0 NR
0 NR
0 AR
0 NR
0 NR
0 NR
0 KR
0 NR
0 NR
0 NR
0 NR
0 NR
0 NR
0 NWR
0 AR

MIS-QNT

2
0
1
5
3
8
3
5
3
3
2

-

pory

-
NMOWOVMO—=NON-OOOWSS

OCOENSENVOOOSO

NOT-1D

HOOOOOE-=2NOO —

COO0COOO—O0O~+~00NODOO —

P R S o R L~ K i ]

59

ID-CPD

58

59
59
57
59
59
28
59
58
59
59
59
59
59
59

58
55
59
58
59
58
58
58
58
59
58

87.5
12/24/92
WATER

TOTAL
#LABS

59
59
59
59
59
59
59
59
59
59
59

59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59

59
59
59
59
59
59
59
59
59
59

59



LABORATORY: Westinghouse Hanford (WA)
PERFORMANCE: ACCEPTABLE - Response Expla
RANK: Above = 3 Same = 0 Be
COMPOUND

PROPANE, 1, 2-DIBROMO-3- CHLORO-
TOLUENE , 2-CHLORO-

NON-TCL SEMIVOLATILE

4,4'-00T7

TCL VOLATILE (Contaminants)
1,1, 1- TRICHLOROETHANE
TRICHLOROETHENE
TRANS-1,3-0ICHLOROPROPENE
NON-TCL VOLATILE (Contaminants)
UNKNOWN

UNKNOWN

2-PROPANOL -
PROPANOIC ACID,2-METHYL-,1

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF NON-TCL CONTAMINANTS: 0

OF TCL COMPOUNDS NOT-IDENTIFIED: O
OF TCL COMPOUNDS M1S-QUANTIFIED: 1
OF TCL CONTAMINANTS: O

REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR Q8 1 FY 93

ining Deficiency(ies) Required
tow = 13

TOLERANCE INTERVALS
WARNING ACTION
LOWER UPPER LOWER  UPPER

LABORATORY
DATA
CONC Q

#LABS
MIS-QNT

17
7

11
28
70

X SCORE:
REPORT DATE:
MATRIX:

PROGRAM DATA

#LABS
NOT-1D

23
7

15

57
28
53

52
57

S8

#LABS
1D-CPD

36
52

87.5
12/26/92
WATER

TOTAL
#LABS

59
59

59

59
59
59

59
59
59
59



‘ INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 1 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [(G1] (WHC) Score: 90.7
PERFORMANCE LEVEL: ACCEPTABLE R REPORT DATE: 12/9/1992
LABORATORY RANK: Above = 21 Same = 0 Below = 14 MATRIX: SOIL
TOLERANCE INTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTION REPORTED HLABS #LABS #LABS HLABS #LABS TOTAL
LOWER UPPER LOMER UPPER VALUE @ NOT-ID  MIS-QUANT FALSE POS MSPK OUT DUP OUT  #LABS
ALUMINUM 11400 23000 10200 24200 17300 0 0 0 0 2 36
ANT IMONY c c c c 6.6 B 0 0 0 30 0 36
ARSENIC 80.2 105 77.5 108 101 0 2 0 0 0 36
BARIUM 170 212 166 217 194 1] 2 0 0 0 36
BERYLLIUM 1.0 1.5 1.0 1.6 0.62 U 0 1 0 0 0 36
CADMIUM 33.3 44.6 32.1 45.8 43.7 0 0 0 1 0 36
CALCIUM 18900 21700 18500 22000 18100 E X 9 4 0 0 0 36
CHROMIUM 15.6 21.6 15.0 22.2 21.9 $ 0 12 0 1 2 36
COBALT 10.0 10.7 10.0 11.2 7.8 8 0 0 0 0 0 36
R 96.6 116 94.5 118 113 0 3 0 1 0 36
16800 22600 16100 23300 21700 0 6 0 0 2 36
L 999 1200 977 1220 1130 0 4 0 0 0 36
MAGNESIUM 6280 8250 6070 8460 7180 0 0 0 0 0 36
MANGANESE bl 539 434 550 522 0 1 0 0 0 36
MERCURY 4.0 8.4 3.5 8.9 5.6 0 1 0 2 0 36
NICKEL 12.1 19.0 11.3 19.8 16.9 0 1 0 0 0 36
POTASSIUM 3020 5320 2770 5570 4370 0 3 0 0 0 36
SELENIUM 1.0 1.6 1.0 1.8 0.83 U 2 4 0 17 1 36
SILVER 2.7 5.3 2.4 5.5 41 0 1 0 5 0 36
SOD UM d d d d 266 0 0 0 0 0 36
THALLIUM 0.86 2.0 2.0 2.2 1.7 8 0 1 0 9 0 36
VANAD [UM 31.9 47.8 30.2 49.5 47 0 10 0 1 1 36
ZINC - 20 337 268 344 335 0 2 0 0 0 36

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 1
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 3
SOIL : Sb, Se, Tl

‘ DUPLICATES QUT: O



‘ INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR Q8 1 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [G1] (WHC) % Score: 90.7

PERFORMANCE LEVEL: ACCEPTABLE REPORT DATE: 12/9/1992
LABORATORY RANK: Above = 21 Same = 0 Below = 14 ’ MATRIX: WATER 1
TOLERANCE INTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS  TOTAL
LOWER UPPER  LOWER  UPPER VALUE @ NOT-ID MIS-QUANT  FALSE POS MSPK OUT DUP OUT  #LABS
ALUMINUM 1070 1140 1060 1150 1110 ] 7 0 0 0 36
ANT IMONY 346 401 340 407 I3 0 1 0 1 1 36
ARSENIC 58.3 76.5 56.3 78.5  63.7 (] 0 0 3 1 36
BARIUM c c c c 3 U 0 0 0 0 0 36
BERYLLIUM 63.5 74.3 62.3  T75.5 70 . 0 1 0 0 ] 36
CADMIUM 38.8 42.6 38.4 (3.0 42.8 s ] 10 0 0 0 36
CALCIUM 28100 31300 27700 31700 27600 X 0 3 0 0 0 36
CHROMIUM 6h.1 78.2 62.6 79.7 70.2 ] 2 0 0 0 36
COBALT 185 214 182 27 207 0 0 0 0 0 36
ER 228 261 224 265 251 0 1 0 1 0 36
Q 379 448 k17 455 427 0 1 0 0 0 36
' "7 17.0 1.1 17.6  16.8 ] 3 (i} 1 1 36
MAGKESTUM 21300 23500 21000 23800 21800 0 1 0 0 (] 36
MANGANESE c c [ c 5.5 8 0 0 0 0 0 36
MERCURY 2.4 7.8 1.8 8.4 3.2 0 7 0 2 ] 36
NICKEL 227 286 221 292 259 0 0 0 0 0 36
PQTASSIUM c c c c 133 U 0 0 0 o 0 36
SELENIUM 49.2 65.0 47.5 66.7  56.1 0 3 0 2 1 36
SILVER 46.9 53.7 46.2 54.4 60 X 0 5 0 3 0 36
SO0 1UM d d d d 106 8 0 0 ] 0 0 36
THALLIUM 83.4 110 80.4 13 107 0 5 0 5 0 36
VANAD [UM c c c c 11 VU 0 0 0 0 0 36
2INC - 226 274 220 279 260 0 1 0 0 (] 36
# OF ELEMENTS NOT-IDENTIFIED: O X A

# OF ELEMENTS MIS-QUANTIFIED: 2
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0
WATER :

‘ouvacarEs ouT: 0



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 1 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA)
PERFORMANCE LEVEL: ACCEPTABLE
LABORATORY RANK: Above = 21

ELEMENT

ALUMINUN
ANT IMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT

R

MAGNES 1UM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUN
SILVER
SO0 [UM
THALLIUM
VANAD 1UM
ZINC

TOLERANCE INTERVALS

WARNING

LOMER UPPER
c c
270 559
35.0 59.2
827 1470
36.2 64.6
13.2 29.2
c c
7.7 136
311 528
c c
554 871
18.0 34.1
c c
108 173
0.2 1.6

c c
15400 29200
26.2 51.0
43.3 82.5
19800 34201
c c
389 663
e c

# OF ELEMENTS NOT-IDENTIFIED:
# OF ELEMENTS MIS-QUANTIFIED:

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: O

WATER ¢

‘oupucnss ouT: 0

Same = 0

[(G1] (WHC)
Below = 14
LABORATORY
ACTION REPORTED
LOWER UPPER VALUE Q
c c 3% U
239 590 370
32.3 61.9 40.7
7 1540 997
33.2 67.7 43.8
11.5 30.9 17.9
c c 154 8
71.3 1462 95.8
288 551 367
c c 6 U
519 906 641
16.3 35.9 25.9
c c 9 B
101 180 125
0.2 1.7 0.3
c c 18 U
13800 30700 20400
21.3 53.9 34.5
39.0 86.8 58.3
18200 35801 234600
c c 2 Vv
359 693 472
c c 25 U

#LABS
NOT-1D

©O 0O 00 OO0 OO0 OO0 00O OCOOOOoOe

#LABS
M1S-QUANT

OOOOOOOC-‘-‘O&MO—‘OOOOONOO

PROGRAM DATA
#LABS #LABS
FALSE POS  MSPK QUT

OOOOOOOQOOOQO—'OOOOOOOOO

OOU‘ONNQONOO—‘Q—'OOOOOON—'O

X Score:

REPORT DATE:

MATRIX:

#LABS
ouP oUT

OOOOO-‘OOOOO—‘OOOOOOOQ—'-‘O

90.7

12/9/1992

WATER 2

TOTAL
#LABS

PR N . X
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‘ DON'T SAY IT --- write It! DATE: July 13, 1993

A
\n fb»/

TO: R. Paul Carter FROM:/gurti R. Stroup B82-23

Telephone: 372-0816

L. Bell

. Carter

. A. King

. Kuh1-Klinger
. J. Kosiancic
P. Markel

. G. Mooers
Newberry

. N. Pool

. M. Wanek

ccC:

ODAOFrORXOHODI X

SUBJECT:
Meeting Minutes, 222-S Inorganic PE Results, July 13, 1993

. Attendees

. Cary Seidel WHC
William (Bil11) Winters WHC
Curtis Stroup WHC
Harold Vincent EPA EMSL-LV
Bob Newberry DOE-HQ
Mike Carter DOE-HQ
. Location: Crystal City, Virginia

Hyatt Regency Hotel
'« Curtis Stroup, Bill Winters, and Cary Seidel discussed (drafts attached)
the 222-S PE QB3-93 results and WHC's belief that an administrative error

had occurred prior to WHC receipt of the PE sample. Discussions
included:

- 222-S and 325 had not officially received the PE results from
EPA.

- Water I appeared to be the correct sample and that WHC was
biased high.

- Water I and water II appeared to be the same sample.

- The soil appeared not to be QB3-93, but could be QB3-92

. Harold Vincent stated that Larry Butler EPA EMSL-LV sends out the PE
' results and that he would check to see why we hadn't received them.

54-3000-101 (12/92) GEF014



Harold acknowledged WHC's belief may be correct and that EPA EMSL-LV
would investigate. Bob Newberry and Mike Carter agreed. Harold
requested that WHC further review and transmit to EPA transportation and
bottle labeling records for names and times. WHC said they would conduct
further review and transmit any new information to EPA EMSL-LV.

Bob Newberry stated that 222-S latest WP results were excellent and that
in WHC's response to EPA they should include a table of 222-S perfarmance
on all PE's (PE's and WP's) over the past year. Harold Vincent agreed.

Harold Vincent stated that WHC's response should be transmitted (after
receipt of the official results) to Larry Butler EPA EMSL-LV.

Harold Vincent stated according to EPA records that official PE results
are sent to Larry Markel at 222-S and Lee Daniel at 325. Curtis Stroup
stated that 325 needs to, if they haven't already requested, change to
Kris Kuh1-Klinger.

Curtis Stroup stated that Hanford treats the PE program seriously and is
investigating when laboratory operations should be placed on hold.

Curtis asked Harold Vincent and Bob Newberry how EPA was conducting their
program and if they had any documentation or specifications on halting
laboratory operations.

Harold Vincent stated that the PE results are one indicator but not the
sole indicator on how well a laboratory is performing. EPA uses the PE
results as an indicator as to when a laboratory needs further
assessment/auditing. Harold stated that Jim Barron of EPA AOB HQ was in
charge of determining when laboratory operations should be halted.
Harold stated that Jim Barron was at our meeting (EPA 9th Annual Waste
Testing and Quality Assurance Symposium) and that he would introduce us
to him.

Harold Vincent and Bob Newberry agreed to send WHC any information on EPA
systems in place to assess PE results and whether lab operations should
be continued. Bob Newberry said he may discuss any information he can
obtain at Hanford the week of July 28, 1993.

Curtis asked that Paul Carter DOE Richland Operations Office be copied on
future EPA PE results transmittals to DOE-HQ. Harold and Bob agreed.

Both Harold and Bob stated that WHC performance on inorganic PE's and
WP's has been very good over the past year and if EPA made a mistake that
they would made the necessary internal and external corrections. (The
external correction would be to delete WHC's score on Inorganic QB3-93).

54-3000-101 (12/92) GEFO014
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‘ EPA QB3-93 Performance Evaluation Sample Results
WATER I (ppb)
ANALYTE 2228 |Wealher t'A 222§ True ¥, Sta True
Station Action imit West 1&2 | West LA2 | WP20.4-1 ° w2 hda—-1
Aluihinu 370 U NU ND uG2.6 LO0L0.D Y2 107.00
AnLilouy 72) 510 S509-50+4
Arsenic u5HY Gy 494751 103343 1000.0 30.7 26.70
Darium 30 U ND ND 10UY. L LLOL.L
Daryllium 847 1Y 4.2 - 518 1037.4 1000.0 270 29 00
Cadtiiuin 518 62 391 - 55.5 1040.0 10V0.0 .5 9.10
Caleiwun 333 10 ND ND 1008.0 L0000
Chrouuwn 111 96- u4.8-1008 10601 10000 L.8 G.00
Cobalt 264 261 215 - 273 L0340 LO0L.Y 42.6 4260
Copper 268 251 o947 = 264 1030.6 10V0.0 n.7 8.90
lron 645 594 57 = 636 10463 LU0 20.7 20.90
Lead 20.3 ND 10.5 - (9.4 +2. 4270
Magnesium 20700 21300 | 19100-22100 T L0000
Mangahwse 3.0 U ND ND 1004.1 L00U.Y 1.8 129
. Meccury 4.4 4,0 - 8.6 0.67
. Nickel 307 247 271 = 100 {0330 1000.0 1 7.4 17.10
‘ folassiwn 19900 10400 | 17400-19000 10743.5 | ooy
Scleniwn 30.4 ND 404 - d2.L 10,90
Silver 5.1 +5 45,4 = 5.1 B899+ 1000.0
Sodium 620 U ND ND y0u.0 1000.0
Thallium 94.4 ND 03.9 - 123
Vanadium 100 U ND ND 1061.5 1000.0 130.2 129.00
Jine 195 174 104 - LG 1057.2 1000.0 9.4 13U

ND - Noa-deteclable
¢ = True values were nol available, caleulated results based on reporled % Recovery




. “JUL_—13—93 TUE 14:94 WASHINGTON BUSINESS CiIK. 7934151234 +6070

WATER 11 (ppb)

ANALYLE 222-5 |Weather EPA 2232-S frue  |%Recovered
Station Action Limit Wp204-2 | WP284-2

Aluminuwn 370 U ND 933 ~ 10480 774 745.00 103.9

Antimony 717 590 389 - 455

Arsenic 687 654 464 - 548 243 234.00 103.8

Barium 3.0 U ND 934 - 1030

Beryllium 54.8 49 | 393 - 473 247 232.00 106.5

Cadmium 50.8 57 228 -32.5 46.5 36.90 126.0

Calcium 189 B ND 24200-28000

Chromium 115 96 | 55.5 - 63.2 305 258.00 118.2

Cobalt 269 253 994 - 498 280 259.00 (081

Cupper 269 254 ND 3170 335.00 110.5

ron 652 599 766 - 867 857 789.00 108.6

Lead 22.1 ND' 16.0 - 22.1 455 430.00 105.8

Magnesium 21200 21300 ND

Manganese 30U ND 995 - 113 359 346 103.8

Mercury 4.8 56 - 8.9

Nickel 321 206 ND 225 206.00 109.2

Polassium 20100 18500 ND

Selenium 41.7 ND 24.2 - 39.8

Silver 58.9 45 47.6 - 63.2

Sodium 62.0 U ND 19400-22400

‘Thallium 103 ND ND

Vanadium 10.0 U ND 475 - 510 910 864.00 105.3

Zinc 200 181 ND 447 415.00 107.7




JUL=-13-93 TUE
. < 7T034181234+5993

14:95 WASHINGTON BUSINESS CTR. P.11

SOIL (mg/kg)

ANALY'IE 222-3 |Weulher £EPA 232-S True W. Sla. True | AT True
ition Action timil LSS ¢ S ¢ FRA 201t + | ERA 208 | FRA 210 + FRA 210

Auinun 4900 450 | G470 - 15600 12124.9 954 10.0 9O LH 11400 PEYT L)
AnLinwny 1) 9.2 ND 246.1.9 211.0 e 27
Awnic 9226 49 29 = 7.4 L1Y.6 0.0 40 R 20l
Hastuim 741 1410 276 - 573 ~ Y65 210.0 A60.1 e 145 190
lerylliniu 061 U 0.6 ND A1.0 H2.0 14 ¥) 411 52
IC.ulmiiuin 260 251 ND 75.0 .0 47.4 52 G0 70
Colcium 47200 65400 | 11900-24100 70009 7520.0 7721 R ITV) GH2N2 7520
Chrotsum V77 162 1200 - 2.2 57.6 A0 52.8 Al 4t 52
ICubuit 20.4 [TH 1.y = 114 3.4 10.0 EW; 2T 2N 12
“opper 8500 $940 17.5 = 274 215,06 219.0 Bk 201 V15,9 219
lion gLI0L 5G200 | tonud-23600 17990.0 15500.0 13497 [T 1 3936 ) B4 00
Lasxl 12500 12400 1Y = 0.4 Lid.} 2.0 R K 4.5 yu
Mugnosiutin 20600 34400 | A7H0 - 11400 23908 J700.0 J591 {090 47089 S0
Marypaiuse S900 H110 406 = 612 sana J15.0 30 320 SN0 KIE)
Meroury 1.5 NR ND t.d 1.4 1.4 5.5
okt 40.7 36.4 1Ly = 194 227.4 2150 153 (1Y} tu7.9 214
Potiswium 2450 1050 | 2000 - 3740 4567.4 36200 AL R M50 3700
Selenium L8 ND ND 48,1 3.2 SR TR
Siiver 8.8 ND NU 84,7 750 252 T4 61.5 5
Sdium 5300 1190 NO 5G0.6 U 4185.0 494.1 24 4021 414
Mwlium 34 U ND NI} 298 3.0 217 10 247 24
Vanudivin 1560 14180 165 ~61.7 57. 51.0 469 57 490 51
Jine 11700 11000 41,2 - 472 327.0 J90.0 105.5 1) 20 290
NU = Non=-detactubks

. o = LSS for ICP = ERA Loty 209
= ¢ < U[SS for CFAA ~ CF Tech lotf 0207

¢ - LSS for lig = ERA Loty 200
¢ = True wiuc were not uwilable, ailculatod resulls Wacd on reported % Recowry



 due=ie-ze

G a7 aw® MrAeAdlitaiod DUIBLINEDD Liinne

SOIL (mg/kg) compared to SOIL QB3-92

1 WITluloeodrtow o

QB3-92
ANALYTE 222-S |Analytes EPA 222-S |Analytes
QB3-93 "Out’ Action Limit | QB3-92 “Out’

Aluminum 4900 2020 - 7960 5780
Antimony 16 120 - 41.8 14.2
Arsenic 926 809 ~ 1010 877
Barium 748 40.0 - 2340 2240

- |Beryllium 0.6L U 1.0 - 9.9 0.95
Cadmium 260 209 - 274 251
Calcium 47200 X 58101-72801 45300 X
Chromium 177 X 130 = 171 172 X
Cobalt 20.3 10.0 - 28.7 21.1
Copper 6500 4700 - 8030 7510
[ron 61100 47101-67801 57100
Lead 12500 10500-13700 11400
Magnesium 28600 X 20300-35401 29400 $
Manganese 5980 5170 - 6310 G110
Mercury 1.5 061 =22 1.4
Nickel 40.7 29.0 - 418 52.8 X
Potassium 2450 1070 - 3300 2600
Selenium 3.8 X 1.0 - 3.4 2
Silver 8.8 52 = 24.4 6.7
Sodium 5300 1830 - 6870 6870
Thallium 3.8 U 2.3 = 5.7 6.5
Vanadium 1560 1250 - 1710 1510
Zine 11700 9220 - 13200 11800
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3 M g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2% F OFFICE OF RESEARCH AND DEVELOPMENT

S ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS

P.O. BOX 93478
LAS VEGAS, NEVADA 89193-3478
(702/798-2100 - FTS 545-2100)

JUL 08 1993

Westinghouse - Hanford

Mr. Thomas Ibsen

22-South Building, 200 West Area
Richland, WA 99352

Dear Mr. Ibsen:

The Individual Laboratory Summary Report (ILSR) summarizing
your laboratory's results for the most recent Quarterly Blind
(QB) Performance Evaluation (PE) Sample (QB3, FY93) is enclosed
for your information and review. Please review your score as
listed on the ILSR to determine the actions which are required to
correct any deficiencies. The wording of these Performance
Categories below was established by your contract and the
Administrative Project Officers of the National Program Office:

o Acceptable, No Response Required (Score greater than or
equal to 90 percent):

Data meets most or all of the scoring criteria. No
response is regquired.

o Acceptable, Response Explaining Deficiency(ies) Required

(Score greater than or equal to 75 percent but less than
90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer and the Environmental Monitoring Systems Laboratory-
Las Vegas (EMSL-LV)

o Unacceptable, Response Explaining Deficiency(ies) Required

(Score less than 75 percent):

Deficiencies exist in the Contractor's performance to
the extent that the National Program Office has
determined that the Contractor has not demonstrated the
capability to meet the contract requirements.



Within 14 days of receipt of notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action)s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Pro;ect
Officer, and EMSL-LV.

The Contractor shall be notified by the Technical Project |
Officer or Administrative Project Officer concerning the remedy >
for their unacceptable performance. A Contractor may expect, but”
the Agency is not limited to, the following actions: reduction of
the number of samples sent under the contract, suspension of
sample shipment to the Contractor, an On-Site laboratory
evaluation, GC/MS tape audit, data package audit, remedial
laboratory evaluation sample, and/or a contract sanction, such as
a Cure Notice.

Note: A Contractor's prompt response demonstrating that
corrective actions have been taken to ensure the Contractor's
capability to meet contract requirements may facilitate
continuation of full sample delivery.

Your .initial response, if any, to this letter should be to
your Regional EPA Technical Project Officer for your contract.

P Sincerely,

- CTen
Larry C. Butler
Research ChHemist

Quality Assurance Research Branch, QAD
Enclosures

Individual Laboratory Summary Report

Performance Evaluation Material Preparatlon Instructions
Performance Evaluation Material Scoring Procedure
Description of the Individual Laboratory Summary Report



‘ INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 3 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [J11 (WHC) % Score: 0

PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory REPORT DATE: 6/24/1993
LABORATORY RANK: Above = 24 Same = 0 Below = 0 MATRIX: SOIL

PREDICTION INTERVALS LABORATORY PROGRAM DATA

ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS TOTAL
LOWER UPPER LOWER UPPER VALUE @Q NOT-ID  MIS-QUANT FALSE POS MSPK OUT DUP OUT  #LABS
ALUMINUM 7540 14000 6840 14700 4900 X 0 1 0 0 0 25
ANTIMONY c c c c 16 N # 0 0 2 18 0 25
ARSENIC 3.4 6.6 3.0 7.0 926 X 0 3 0 3 1 25
BARIUM 354 479 3461 492 748 N* X 0 1 0 1 1 25
BERYLLIUM d d d d 0.61 UN 0 0 1 1 0 25
CADMIUM ¢ c c c 260 E # 0 0 3 1 1 25
CALCIUM 19400 23400 18900 23800 47200 E X 0 1 0 0 0 25
CHROMIUM 13.4 25.7 12.1 27.0 177 X 0 1 0 0 0 - 25
COBALT 10.0 1.1 10.0 11.7 20.3 X 0 2 0 0 0 25
R 17.3 26.8 16.3 27.8 6500 * X 0 3 0 0 2 25
11300 22400 10000 23700 61100 E X 0 4 0 0 1 25
15.1 30.6 13.5 32.3 12500 X 0 4 0 0 2 25
MAGNESTUM 9110 10900 8920 11100 28600 E X 0 2 0 0 0 25
MANGANESE 425 579 408 596 5980 X 0 1 0 0 0 25
MERCURY c c c c 1.5 # 0 0 4 0 0 25
NICKEL 12.5  17.8 11.9 18.4 40.7 X 0 2 0 0 0 25
POTASSIUM 2020 3510 1850 3670 2450 0 0 0 0 0 25
SELENIUM ¢ c c c 3.8 # 0 0 2 9 0 25
SILVER c c c c 8.8 # 0 0 3 2 0 25
SO0 1UM d d d d S300 * # 0 0 1 0 1 25
THALL IUM c c c ¢ 3.8 U 0 0 0 1 o 25
VANAD I1UM 20.1 58.0 16.0 62.1 1560 X 0 2 0 0 1 25
ZINC 35.0 49.0 33.3 50.6 11700 X 0 5 0 0 0 25

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 14
# OF FALSE POSITIVES: 6

# OF MATRIX SPIKES OUT: 3
SOIL : Sb, Ba, Be

DUPLICATES OQUT: 3
: Ba, Cu, Na



‘ INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR @8 3 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [J1] (WHC)
PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory
LABORATORY RANK: Above = 24 Same = 0 Below= 0

PREDICTION INTERVALS LABORATORY
ELEMENT WARNING ACTION REPORTED #LABS #LABS
LOWER UPPER LOWER UPPER VALUE (@ NOT-ID  MIS-QUANT

ALUMINUM c c c c 37 v 0 0
ANT IMONY 514 592 506 601 723 X 0 1
ARSENIC 580 736 563 753 659 0 1
BARIUM c c c c 3 v 0 0
BERYLLIUM 45.5 51.0 4.9 51.6 53.7 X 0 2
CADMIUM 41.6 52.5 40.5 53.7 51.8 0 2
CALCIUM d d d d 33.3 8 0 0
CHROMIUM 87.1 103 85.4 105 m X 0 2
COBALT 236 264 234 267 254 0 0

233 262 230 265 266 X 0 2

576 637 569 644 645 X 0 2
L 12.0 18.1 11.4 18.7 20.3 X 1 3
MAGNESIUM 19200 21700 19000 22000 20700 0 0
MANGANESE c c c c 3 u 0 0
MERCURY 4.0 8.0 3.6 8.4 4.4 0 0
NICKEL 263 305 259 - 310 307 s 0 0
POTASSIUM 17400 18800 17200 19000 19900 X 0 3
SELENIUM 31.8 40.5 30.8 41.4 38.4 1 1
SILVER 37.5 51.8 36.0 53.4 53.1 s 0 0
SO0 TUM d d d d 62 U 0 0
THALLIUM 76.6 111 72.8 115 98.8 0 0
VANAD [UM c c c c 10 U 0 0
2INC 168 182 166. 183 195 X 0 7

# OF ELEMENTS NOT-IDENTIFIED: 0
# OF ELEMENTS MIS-QUANTIFIED: 8
# OF FALSE POSITIVES: O

# OF MATRIX SPIXKES OUT: O
WATER ¢

‘UPL ICATES QUT: O

PROGRAM DATA
#LABS #LABS
FALSE POS  MSPK OUT

0O O 0O 0 OO0 0000 0 OO0 0O OO O OO O O —

0O O N OO OO ~+ 0000000 OO0 0O 0O O0OCO0O OO

% Score:
REPORT DATE:
MATRIX:

#LABS
puP oUT

0O 0O 0O 0O 0O 0O 0 0000 00O - 00 0 0o o oo o o

0
6/24/1993
WATER 1

TOTAL
#LABS

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 3 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [J1] (WHC)
PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory
LABORATORY RANK: Above = 26 Same = 0 Below = 0

PREDICTION INTERVALS LABORATORY
ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS
LOWER UPPER LOWER UPPER VALUE @ NOT-ID  MIS-QUANT  FALSE POS

ALUMINUM 923 1070 907 1080 37 U X 1 0 0
ANTIMONY 378 459 369 468 717 X 0 3 0
ARSENIC 452 535 443 S44 687 X 0 3 0
BARIUM 950 1010 944 1010 3 U X 1 1 0
BERYLLIUM 40.1 47.2 39.3 48.0 54.6 X 0 2 0
CADMIUM 22.0 32.0 20.9 33.1 50.8 X 0 3 0
CALCIUM 23600 26700 23200 27000 18.9 B X 0 3 0
CHROMIUM 54.0 64.8 52.8 66.0 115 X 0 4 ]
COBALT 416 465 411 470 269 X 0 2 0
COPPER ¢ [ c c 269 # 0 o 1

783 840 77 847 652 X 0 4 0

17.0 21.7 16.5 22.2 22.1 $ 1 3 0
MAGNESIUM c c ¢ c 21200 # 0 0 1
MANGANESE 95.9 114 94.0 116 3 U X 1 1 0
MERCURY 5.6 8.8 5.3 9.2 4.8 X 0 2 0
NICKEL c c c c 321 # 0 o} 1
POTASSIUM c c c ¢ 20100 # 0 0 1
SELENIUM 24.8 36.7 23.5 38.0 41.7 X 0 2 0
SILVER 48.5 60.8 47.2 62.1 58.5 0 0 0
SOD1UM 19600 21900 19400 22100 62 U X 1 0 0
THALLIUM c c c c 103 # 0 0 1
VANAD1UM 466 514 461 520 10 U X 1 1 0
ZINC c c c c 200 # 0 v} 2

# OF ELEMENTS NOT-IDENTIFIED: 5
# OF ELEMENTS MIS-QUANTIFIED: 10
# OF FALSE POSITIVES: 6

# OF MATRIX SPIKES OUT: 0
WATER :

# OF DUPLICATES OUT: O

PROGRAM DATA

#LABS
MSPK OUT

O 0O NN OO MO O - OO0 0 00O 00O 0O OO O0OO0O O

% Score:
REPORT DATE:
MATRIX:

#LABS
DUP OUT

O OO0 O O 0O O O 0O 0O O OO0 =0 00000 o oo

0
6/26/1993
WATER 2

TOTAL
#LABS

25
25
25
25
25
25
25
.25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25




‘ NON-CLP

SUMMARY OF LABORATORY SCORES
Q8 3 FY 93

Sample Sent: April 19, 1993
Data Due: May 24, 1993
Pl Set: June 24, 1993

DAYS

NAME COOE SCORE NOT-1D MIS-QUANT FALSE POS MSPK OUT DUP OUT LATE
ATEC J2 76.3 0 8 ] 4 0 17
CH2MAL 02 99.5 0 0 0 1 0 0
CHZ2MCA A2 96.7 0 0 1 0 2 0
EMS N1 93.1 0 1 2 2 0 4
ESAT7 Y1 - - - - - - *
ICF V1 85.4 0 5 0 0 0 8
ILEPA $1 87.1 0 4 0 3 0 10
1TMWL G2 96.8 0 0 2 1 0 1
ITSTU D1 - - - - - - *
LESAT Ul 86.1 0 4 0 1 2 4
MORCOL P1 - - - - - - *
REG1 M2 - - - - - - *
REG10 F1 - - - - - - *
REG2 B2 - - - - - - d
REG3 B1 - - - - - - *
REG4 Al - - - - - - -
REGS Q1 - - - - - - *
REGS Q2 88.1 0 4 0 0 0 0
REG7 - H1 82.3 0 5 2 0 0 1"
REG8 K1 - - - - - - *
REGY D2 87.2 0 3 2 3 0 0

* No data submitted as of June 24, 1993



4]

INORGANIC QUARTERLY BLIND PERFORMANCE EVALUATION SAMPLE

ILSR EXPLANATION

PREDICTION INTERVALS (PI) WERE NOT SET SINCE 40 X OR MORE OF THE LABORATORIES SUBMITTED A VALUE

BELOW THE CONTRACT REQUIRED DETECTIOM LIMIT (CROL). .

maca

Pl NOT USED. SEE SCORING NOTES, PROCEDURE FOR GRADING U-VALUES NO. 4.
ANALY2ED FOR BUT NOT DETECTED.
INDICATES A VALUE LESS THAN THE CRDL BUT GREATER THAN OR EQUAL TO THE INSTRUMENT DETECTION LIMIT

CI0L).

.J-J"\EMXQMCM

INDICATES AN ESTIMATED VALUE DUE TO THE POSSIBLE PRESENCE OF INTERFERENCE. .
INDICATES A POST DIGESTION SPIXE FOR GRAPHITE FURNACE ATOMIC ABSORPTION (GFAA) 1S OUT OF CRITERIA.
INDICATES VALUE DETERMINED BY THE METHOD OF STANDARD ADDITION.

CORRELATION COEFFICIENT FOR THE MSA IS LESS THAN 0.995.

VALUE WAS OUTSIOE BOTH THE WARNING AND THE ACTION LIMIT. POINTS DEDUCTED. --
VALUE WAS OUTSIDE THE WARNING LIMIT ONLY. NO POINTS DEDUCTED.

ELEMENT WAS NOT IDENTIFIED (FALSE NEGATIVE). POINTS DEDUCTED. .
INDICATES A FALSE POSITIVE WITH VALUE GREATER THAN THE CROL. POINTS DEDUCTED.

VALUE WAS NOT SUBMITTED.

BEST ESTIMATE OF VALUE AND/OR-QUALIFIER. POOR COPY AND/OR ILLEGIBLE VALUE SUBMITTED.
ANALYSIS OF ELEMENT NOT REQUIRED.

SCORING NOTES:

T(104,48,+4C,)

% Score = 100 - |t - 0.5 -0

n

where A = Number of elements that were not identified

.

T = Total number of elements for which Pls have been established
x Number of mis-quantitations + number of elements that
were not identified
n = Nutber of samples
C = Number of false positives
S = Number of matrix spikes outside the criteria
D = Number of duplicates outside the criteria.

PREDICTION INTERVALS (P1) WERE DERIVED FROM LABORATORY SUBMITTED VALUES. LESS THAN VALUES (<x),
U-VALUES, AND NON-SUBMITTED VALUES (-) WERE NOT USED IN THE CALCULATION OF THE PI.

PROCEDURE FOR GRADING U-VALUES

1.

ANY U-VALUE RESPONSE (INSTRUMENT DETECTION LIMIT) > CRDL FOR THE APPROPRIATE DILUTION,

EVEN IF IT IS IN THE ACTION PREDICTION INTERVAL, CAUSES A POINT DEDUCTION. .IF 25 % OR MORE OF
THE LABORATORIES REPORT A U-VALUE OVER THE CRDL, NO POINTS ARE DEDUCTED FOR ANY LABORATORY,
POSSIBLY INDICATING A MATRIX INTERFERENCE IN THE SAMPLE.

1F CRDL < LOWER PI, THEN USE Pl AS SET.

IF LOWER P1 < CRDL AND CRDL < UPPER PI, THEN SET LOWER PI1 TO CRDL. NO POINTS DEDUCTED FOR
IDENTIFICATION OR QUANTITATION LESS THAN OR EQUAL TO THE CROL.

1F CRDL > LOWER AND UPPER Pl, THEN NO Pl USED. PARAMETER DROPPED FROM THE SCORING. NO POINTS
DEDUCTED FOR IDENTIFICATIONS OR QUANTITATIONS. FALSE POSITIVES POSSIBLE.



REMED 1AL

INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIOUAL LABORATORY SUMMARY REPCRT

FOR Q8 3 FY 93

LASORATORY NAME: Westinghouse Hanford Company (WA)
PERFORMANCE LEVEL: Unacceptable - Carrective Action Mandatory

% Scores 52.3
REPORT DATE: 09/27/93

LABORATORY RANK: Above = 1  Same = 0 8elow = 0 — NATRIX: SOIL
LABORATORY PROGRAM DATA

PREDICTION INTERVAL REPORTED #LABS #Lass #LASS #ABS #LABS TOTAL
ELEMENT LOWER UPPER VALUE Q NOT-ID KIS-QUANT  FALSE POS MSPX OUT DUP QUT  WLABS
ALUMINUM 3310 9520 6350 2
ANT IMONY 12 27.5 8.2 8 X 2
ARSENIC 8%3.5 1013 9Lb F
BARIUM 123.5 1092 1800 X 2
BERYLLIUM 0.5 bl 0.6V U 2
CADMIUK 107.3 134 130 2
CALCIUM 30441 36676 35400 2
CHROMIUM 71.6 101 93.4 2
ALY 15.2 26.7 21.8 2
‘SR 3293 49460 4000 2
40251 §46401 51300 2
LEAD 5403 6707 6210 2
MACNES IUM 15405 18096 17409 2
KANGANESE 2739 330 3060 2
MERCURY 0.4 1.2 0.72 2
NICKEL 21.6 30.1 27.9 2
POTASSIUM 1945 4550 3380 2
SELENIUM 1 3s 2.1 2
SILVER 8.5 15.6 1.4 8 X 2
SO0 IUM 2050 3308 . 2620 r
THALLIUM 1.3 2.7 S U X 2
VANAD UM 650 843 747 2
2INC 4807 6431 5340 2

# OF ELEMENTS NOT-IDENTIFIED: 1
# OF ELEMENTS MIS-QUANTIFIED: 3

# OF FALSE POSITIVES: 0

# OF MATRIX SPIXES OUT: 2
goIL; $b, Se

F DUPLICATES OUT: 1 )
L: Ag



REMEDIAL

- INORGANIC PSRFORMANCE EVALUATION SAMPLE
o INDIVIDUAL LABORATORY SUMMARY REPORT
FCR Q8 3 FY 93

LABORATORY NAME: Westinghouse Hanford Company (WA)
PERFORMANCE LEVEL; Unacceptable - Corrective Actien Mandestory

% Scores 52.3
REPORT DATE: 09/27/93

LABORATORY RANK: Above = Same » 0 Below = 0 MATRIX: WATER?
LABORATORY PROGRAM DATA
PREDICTION INTERVAL REPORTED #LABS ¥LABS #LABS #LASS #LAGS TOTAL
ELEMENT LOVWER UPPER VALUE @ NOT=1D MIS=QUANT FALSE POS  M$PK OUT OUP QUT  #LABS
ALUMINUM 535 570 588 X 2
ANTIMONY 108 346 373 b4 2
ARSENIC 56.9 63.5 43.5 2
BARIUM [ [ 3.0 U 2
BERYLLIUM 39 48 bbb 2
CADMIUM 27.8 32.9 29.4 2
CALCIUN 27000 30550 26700 X 2
CHROMIUM 70.7 88,1 80.8 2
COSALT ra 3} 292 276 ¢ 2
PER 233 267 253 2
q 419 492 4o 2
12.6 17 20.7 X 2
MAGHNESIUM 19900 22500 19500 X 2
MAHGANESE c e 3,0 U 2
MERCURY 5.3 9.3 3.9 X r S
NICKEL - 252 303 258 2
POTASSIUM . e [ 1233 8 2
SELEXIUM 9.4 65.2 48,2 X 2
SILVER 43.8 Shoh s2.5 2
SOO1UM d d 88.0 8 2
THALLIUN 82.%4 108 105 2
VANAG (UM e [ ] 6.0 U 4 2
ZINC 228 s 400 b 4 r

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFLED: 8
# Of FALSE POSITIVES: 0

# OF MATRIX SPIKES OYT: O
VATER:

# OF DUPLICATES OUT: 1
TER: In

8°d

WHE1:89 E6. 48 120



. REMEDIAL

INORGANIC PERFORMANGCE SVALUATION SAMPLE
INOIVIDUAL LABORATORY SUMMARY REPORT
FOR Q8 3 PY 93

LABQRATORY NAME: Westinghouse Nanford Company (WA) X score: 52.3

PERFORMANTE LEVEL: Unacceptable - Carractive Action Mandatory REPORT DATE: 09/27/93

LABORATORY RANK: Abeve = { Same » 0 Below =0 MATRIX: WATERZ

LABORATORY PROGRAM DATA

PREDICTION INTERVAL REPORTED #LABS #LABS #LARS ¥LASS #LABS TOTAL
ELEMENT LOWER UPPER VALUE @ NOT-ID MIS-QUANT  PFALSE POS MSPK QUT DUP OUT  #L.ABS
ALUMINUM 585 710 576 X 2
ANTIMONY 309 433 446 2
ARSENIC - 32.8 s2.1 %0.8 2
BARIUM 880 1255 928 2
BERYLLIUM 40.2 60.3 40.5 F
CADMIUN 17.3 29.1 21.9 2
CALCIUM e [ 78.8 8 2
CHROMIUM 84.7 128 77.6 X 2
COBALT 346 482 290 €& X 2
COPPER -] [ 3.0V 2
N 94 799 569 F4
QD 20.3 3%.7 33.9 2
GNES[UM [ c 3.0 v 2
MANGANESE 126 166 110 X 2
MERCURY 4.8 8.8 5.4 2
NICKEL c .} 1.0 U 2
PGTASSIUM 16800 25450 19000 2
SELENIUM 25.2 40.8 30.3 2
SILVER 31.3 78.5 2.1 2
SO0 UM 21350 30351 22200 2
THALLIUM e Q 5.2 VU 2
YANAD (UM 443 4603 32 } e
2INC e e - 3.0 U 2

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 3 )
# OF FALSE POSITIVES: O

# OF MATRIX SPIKES cuT: O
WATER:

# OF DUPLICATES OUT: 0
WATER S

6°d

Woez:88 E5. 48 LO0



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 4 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [U1] (WHCWA) % Score: 79.7
PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary REPORT DATE: 9/16/1993
LABORATORY RANK: Above = 25 Same = 0 Below = 3 MATRIX: SOIL
PREDICTION INTERVALS LABORATORY PROGRAM DATA

ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS TOTAL
LOWER UPPER LOWER UPPER VALUE Q NOT-ID  MIS-QUANT FALSE POS MSPK OUT DUP OUT  #LABS

ALUMINUM 2970 7560 2470 8060 5390 0 0 0 1 0 29
ANTIMONY 12.0 15.2 12.0 17.0 8.4 BE 1 7 0 21 0 29
ARSENIC 136 203 129 210 167 0 4 0 1 0 29
BARIUM d d d d 35 B 0 0 0 0 0 29
BERYLLIUM d d d d 0.63 0 0 2 0 0 29
CADMIUM 5.4 22.1 3.6 23.9 44.3 X 1 4 0 2 1 29
CALCIUM 38101 48901 36901 50001 44000 0 0 0 0 0 29
CHROMIUM 6.8 17.4 5.6 18.5 20.4 X 1 3 0 0 0 29
T 15.6 31.5 13.8 33.2 22.3 0 0 0 0 0 29

1180 1450 1150 1480 1490 X 0 6 0 1 0 29

"130000 183000 124000 189000 162000 ' 0 0 0 0 0 29

LEAD 806 1030 781 1060 899 0 2 0 1 0 29
MAGNESIUM 1180 1800 1110 1870 1480 0 0 0 0 0 29°
MANGANESE 706 974 677 1000 872 0 0 0 0 0 29
MERCURY 0.097 0.32 0.074 0.34 0.23 0 2 0 3 1 29
NICKEL 8.0 9.0 8.0 9.6 7.7 B 0 1 0 0 0 29
POTASSIUM 1000.0 1450 1000.0 1520 1150 1 0 0 0 0 29
SELENIUM 1.0 3.2 1.0 3.4 1.3 BE 2 1 0 10 0 29
SILVER 50.1 77.4 47.1 80.3 67.1 0 2 0 1 0 29
SODIUM d d d d 271 BE 0 0 0 0 0 29
THALLIUM d d d d 1.1 U 0 0 2 4 0 29
VANAD IUM 10.0 56.0 10.0 61.4 ~ 27.2 0 0 0 0 1 29
ZINC 4520 6370 4320 6570 5990 0 1 0 1 0 29

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 3
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES QUT: 2
SOIL : Se, Sb

.DUPLICATES oT: 0



. INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB &4 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [U1] (WHCWA) % Score: 79.7
PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary REPORT DATE: 9/16/1993
LABORATORY RANK: Above = 25 Same = O Below = 3 MATRIX: WATER 1
PREDICTION INTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS TOTAL
LOWER UPPER LOWER UPPER VALUE Q NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT  #LABS
ALUMINUM c c c c 2 UV 0 0 1 1 0 29
ANT IMONY 435 510 427 518 554 X 0 2 0 0 0 29
ARSENIC 583 734 567 750 642 0 2 0 1 0 29
BARIUM 821 920 810 930 864 0 4 0 0 0 29
BERYLLIUM 31.6 38.3 30.9 39.0 36.8 0 2 0 0 0 29
CADMIUM 33.7 39.0 331 39.6 36.3 0 2 0 0 0 29
CALCIUM c c c c 23.5 B 0 0 0 1 0 29
CHROMIUM 48.0 61.2 46.6 62.6 53 0 0 0 0 0 29
LT 139 165 137 167 157 0 0 0 1 0 29
R 283 339 277 345 326 1] 1 0 0 0 29
458 545 448 555 510 0 0 0 0 0 29
LEAD 11.1 14.1 10.8 14.4 15.8 X 0 6 0 1 0 29
MAGNESTUM c c c c 3 v 0 0 0 0 0 29"
MANGANESE 48.4 59.0 47.2 60.1 52.9 0 1 0 0 0 29
MERCURY 8.0 10.8 7.6 1.1 8.5 0 4 0 1 0 29
NICKEL 180 215 176 218 191 0 1 0 0 0 29
POTASSIUM c c c c 107 8 0 0 0 0 0 29
SELENIUM 37.8 53.7 36.1 55.4 54.3 $ 1 1 0 2 1 29
SILVER 31.1 39.2 30.2 40.1 33.3 0 3 0 2 0 29
SO0 1UM d d d d 32.3 8 0 0 0 0 0 29
THALLIUM c c c c 5.2 U 0 0 0 0 0 29
VANAD IUM 339 383 334 388 385 $ 0 2 0 1 0 29
ZINC 259 294 256 298 285 E 0 1 0 0 1 29

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 2
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0
WATER :

‘oupucnss ouT: 0



‘ INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 4 FY 93

LABORATORY NAME: Westinghouse Hanford Co. (WA) [U1] (WHCWA) % Score: 79.7
PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary REPORT DATE: 971671993
LABORATORY RANK: Above = 25 Same = 0 Below = 3 MATRIX: WATER 2
PREDICTION INTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS TOTAL
LOWER UPPER LOWER UPPER VALUE Q NOT-1D  MIS-QUANT FALSE POS MSPK OUT DUP OUT  #LABS
ALUMINUN 1160 1470 1130 1510 1340 0 1 0 1 0 29
ANT IMONY 272 346 264 354 363 X 0 2 0 0 0 29
ARSENIC 201 282 192 291 244 0 1 0 1 0 29
BARIUM c c c c 3 v 0 0 0 0 0 29
BERYLLIUM 45.0 52.8 441 53.6 50.9 0 1 0 0 0 29
CADMIUM 25.6 30.8 25.0 31.4 27 0 3 0 0 0 29
CALCIUM 14400 17000 14100 17200 15700 0 0 0 1 0 29
CHROM UM 87.7 95.6 86.8 96.5 95.8 s 0 8 0 0 0 29
RlaL T 138 158 136 160 154 0 1 0 1 0 29
.R c c c c 3 v 0 0 0 0 0 29
828 939 816 951 906 0 0 0 0 0 29
LEAD 11.5 16.3 11.0 16.8 20.1 X 0 S 0 1 0 29
MAGNESTUM d d d d 2590 0 0 0 0 0 29"
MANGANESE c c c c 0 B 0 0 0 0 0 29
MERCURY 5.2 9.5 4.7 10.0 7.4 0 1 0 1 0 29
NICKEL c c c c 11 v 0 0 0 0 0 29
POTASSIUM 18400 21500 18000 21800 19100 0 0 0 0 0 29
SELENIUM 38.5 61.0 36.1 63.5 58.8 1 0 0 2 1 29
SILVER 38.7 49.7 37.5 50.8 46.2 0 2 0 2 0 29
SO0 IUM 28500 32300 28100 32700 30000 0 4 0 0 0 29
THALLIUM 70.0 101 66.7 105 86.8 0 1 0 0 0 29
VANAD TUM c c c c 6 VU 0 0 0 1 0 29
ZINC ¢ c c c 3w 0 0 2 0 1 29

# OF ELEMENTS NOT-IDENTIFIED: O
# OF ELEMENTS MIS-QUANTIFIED: 2
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: O
WATER :

.oupucues ouT: 0
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PERFORMANCE EV ALU‘N REPORT

WATER POLLUTION STUDY NUMBER wpoagﬁfﬂé ﬁ?

LABORKTORY: ®A156 e [y

SAMPLE REPORT TRUE ACCEPTANCE VARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE® LINMNITS LT MITS EVALUATION
-’--------—--------_------w'----—----‘_—----—-‘--‘----.-------------_ --------- - .-

TRACE METALS IN MICROGRAMS PER LITER: .
ALUMINUN 1 1180 1100 898~ 1300 949~ 1250 ACCEPTABLFE
© 2 4170 uoo0d 3370- 4570 3520~ 4410 ACTEPTABLE

ARSENIC 1 274 280 225- 334 238- 320 ACCEPTABLE
BERYLLIUN 1 60.3 63.0 51.1- 74,5 50.1- 71.5 AZZEZPTAILE
CAD”IU“ l. 5-“8 8012 6030' 10.3 6-80"’ 9.79

2 a7.6 23.9 78.3- 110 82.2- 106

COBALT 1 uss 4no 416- 536 n31- S21
2 2us 2040 206~ 275 21u4- 266

CHROMIUN 1 57.8 62.0 49.2- 73.7 52.3- 70.6
2 492 460 378~ 533 397~ 518
COPPER 1 63.8 62,0 53.5- 69.8 55.6- 67.8
2 nz2s 410 365- W62 377- Us0
TRON 1 1640 3800 3350- 8230 3u60-~- 4120
2 i 899 860 755- 963 781- 937
BERCURY 1 0.975 0.983 0N.620- 1.2 0.719--%.32
2 2,017 2.10 1.57- 2.75 1.72- 2.61
BANGANESE 1 - 2020 2200 1950~ 2450 2010- 2380
2 219 221 196~ 24u 202- 238
NICKEL 1 132 130 111- 150 116- 1u4S
2 1340 1300 1160~ 1450 1200- 1420
LEAD 1 Bqng 79.2 6?.7- 970] 6100- qZQq
2 us1 us0 393- 513 608~ UQA

DATE: 6/22/93

CHECKX FJR ERROR //

AZCEPTABLFE

ACCEPTABLE®
RCCRPTABLE

ACCRPPABLE
ACCEPTABLE

ACCEPTARLE
ACCEPTABLF

AZZEPTABLE
ACCRPTABLFE

ACCEPTABLE
ACTEPTABLE

ACCEPTABLE
ACCEPTABLE

RCCPPTABLFE
ACZEPTABLE

ACCRPTARLF
ACCEPTABLE

i

[

‘N”

(Lt

i "4




‘RATORY: WA156 ’

SANPLE REPORT TRUE ACCEPTANCE WAR NING PERFJRHA-NCE
ANALYTES NUMBER VALUE VALUE* LINITS LINITS EVALUATION

TRACE METALS IN NICROGRAMS PER LITER:

SELENIUM 1 22.4 23,0 10.3- 29,1 16.1- 27.3 ACCEPTABLFE
2 69.2 78.1 52.8- 94,6 58.1- 89.3 ACCFPTABLE
VANADIUN 1 ™610 8000 7110- B830  7330- 8610 ACCEPTABLE
2 15400 15000 12700-17u00 13300-16800 ACCEPTABLE
2INC 1 1060 1100 961- 1220 993- 1199 ACCEPTABLE
2 0.254 240 209- 271 216- 263 NOT ACCEPTABLE
ANTINONY 3 3.8 115 79,4~ 100 87.2- 1133 KOT ACCEPTABLF
4 11.6 14.0 7.01- 20.4 .73~ 18.7 ACCEPTABLE
THALLIUM 3 94.8 99,2 70.7- 198 75.5- 103 ACCEPTABLE
MOLYBDENUMN 3 9,21 6.u8 3.3~ B8.82 4,04~ 8,12 NOT ACCEPTABLE
4 38.6 39.0 30.3- 47.9 32.6- u5.6 ACCEPTABLE
STRONTIUM 3 yy,2 .01 3.01- n,99 3.26~ 4,73 NOT ACCEPIABLE
TITANIUN 3 68.8 66.0 51.5~ 76.5 S0.7- 73.3 ACCEPTABLF,
] 184 182 149- 205 156~ 198 ACTEPTABLE

HINZRALS IN MILLIGRAMS PER LITER: (EXCEPT RS NOTED)

PH-UNITS 3 8.77  8.70 8.31- 9,05 8.U0- 8,96 ACCEPTABLE
SPEC. COND. 1 254 253 226- 274 232- 268 ACCEPTABLE
(UNHOS/CM AT 25 ) 2 BY2 868 819- 916 B31- 90y ACCEPTABLE
* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 2
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DATR: 6/22/93
WATER POLLUTION STUDY NUMBER WP030
LABORATORY: WA156
SANPLE  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUNBER VALUE VALUEX LINITS LINITS FEVALUATION
WINERALS IN MILLIZRAMS BRER LITER: (EXCEPT AS NOTED)
TOTAL HARDNESS 1 69.3 75.6 66.7- 8.1 68.8- 82.0 ACCRPTABLE
(AS CACO3) 2 182 225 209- 242 213- 238 NOT AZZEPTABLP
2 65.0 80.9 73.4- 90.2 75.5- BRB8.1 ¥OT ACCEPTABLE
HAGNESIUN 1  14.8 16.1 10.0- 1B8.1 10.5- 17.6 CCZPTABLE
2 4.69 S5.64 4,88~ 6,32 5.03- 6.13 NOT ACCEPTARLE
SODIUN 1 15.2 15.9 18,0~ 17.9 1U.5- 17.4 AZZRPTABLE
CHLORIDE 1 62.3 S4.3 U48.2- 59.1 49,6~ S57.8 NOT AZZEPTABLE
2 188 178 166- 191 170- 188 PCCEPTABLE
FLUORIDE 1 2.50 2.80 2.09- 2.6% 2.16- 2.58 RCCEPTABLE
2 0.352 0.230 0.175-0.286 0.189-0,.272 NOT ACCEPTABLZ
SULFATE 1 9.32 9.10 6.48- 11.4  7.10- 10.8 ACCEPTABLE
2 40.7 82.0 35.2- 48,1 36.8- U6.5 ACCEPTASLE
SUTRIENTS IN BILLIGRAMS PER LITER:
NITRATE-NITROGEN 1 217 34.0 27.5- 40.2 29.0- 38,7 NOT ACCEPTABLE
2 32,0 7.10 5.70- 8.43 6.03- 8.10 NDT AZCEPTABLE
ORTHOPHOSPHATE 1 2.61 0.B30 0.692-0.961 0.72U-0.,929 NOT ACCEPTABLE
2 <0.830 0.090 .0617-0.122 .0689-0.,115 UNUSABLE DATA
%« BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN WECESSARY.

PAGE 3

PERFORHMANCE EVALU ATIO.PORT



: ’ SAMPLE  REPORT TRUE
ANALYTE NUMBER  VALUE VALUE*

ACCEPTA WARNING PERFORMANCE
LINITS LIKITS CVALUATION
DE%ANDS IN MILLIGRAMS PER LITER:
TOC 1 4.68 8.61 7.22- 10.2 7.61~ 9.80 NDT A-CEPTABLE
PCR'S IN MICROGRAMS PER LITER:
[ Sy
PCB-AROCLOR 1016/1242 2 1.06 4,29 1.86- S.71 2.35- 5.22 ACCEPTABLE
PCB-AROCLOR 1232 1 0.828 1.43 0.657- 1.79 0.800~ 1.60 ACCEPTABLE
PCB*S IN OIL IN MILLIGRAMS PER KILOGRAM:
PCB 1Y OIL- 1016/1242 1 21.2  21.5 S.04- 27.6 7.92- 2u,7 AZTEPTABLE
PCB IN OIL- 1250 2 28.9  36.6  T.82- 57,8  10.2- 51.4 AZZEPTARLE
PESTICIDES IN NICROGRANS PER LITZR:
CHLORDANE 3 0.993 0,364 O0O.469- 1,32 0.575- 1.21 ACTEPIABLE
ALDRIN 1 0.115 0.159 .0344-0,214 .0572-0.191 ACCEPTABLE
2 0.321 0.408 ,0957-0.577 0.156-0.517 ACCEPTABLE
DIELDRIN 1 0.131 9.121 .0572-0.163 .0708-0,150 ACCEPTASLE
2 0.447 0.553 0.270-0.750 0.330-0,690 ACCEPTABLFE
x BASED UPON THEODRETICAL CALCULATIOHS, OR A RPFFRENCE VALUE HHEN~TECESSARY.

PAGE ]



SINPLE ,RT TRUE ACCEPTANCE WARNING PERF c o
ANALYTES NUMBER VXLUE VALUE® LINITS LINITS ZVALUATION

- e e e e e et —r— e —— - . - - - ————————— - . -
- -

.PESTICIDES IN MICROGRAMS PER LITER: N

G

DDD 1 0.192 0.216 .0863-0.317 0.115-0.28% ACCEPTABLE
2 0.530 0.626 0.334-0.865 0.400-0,799 ACCEPTABLE
e
DDE 1 0.133 0.131 .0562-0.171 .0706-0.157 3CCEPTABLE
e 2 0.389 0.495 0.228-0.592 0.288-0,.639 PZCEPTABLE
.. : ’1. .
DDT - 1 0.167 0.186 .0628-0,298 .0905-0,257 ACCEPTABLE
2 0,417 0.576 0.252-0.848 0.326-9.7%70 AZZEPTABLE
- B
BREPTACHLOR 1 0.145 0,157 .0488-0,221 .0796-0.199 ACCEPTABLE
2 0.822 0.514 0,180-0.715 0.247-0.6U8 ACCEPTABLE
il
HEPTACHLOR EPDXIDE 1 .0817 0.087 .0427-0,120 .0526-0.110 RCCEPTABLE
2 0.293 0.375 0.189-0.513 0.229-0.u73 ACCEPTABLE
VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:
1,2 DICHLOROETHANE 1 6.2 ug,.6 34.5- 62.8 38.0- 59.2 ACEZEPTABLE
CALOROFORY 1 u0.83 85,7 31.6- 59.5 35.1- 55,0 ATZEPTABLE
2  12.6 13.8 9,42- 18,0 10.5- 16.9 AZCEPTABLE
1,1,1 TRICHLOROETHANE 1 43,3 52.0 32.3~- 67.9 36.8- 63.4 :C;BPTABLS
TRICHLOROZTHENE 1 34,0 38.8  26.8- 49,1 . 29.6- 6,2 ACCEPTABLE
2 8.68 9.91  6.52- 13.0 7.3u-"12.2 ACCEPTABLE
2.
CARBONTETRACHLORIDE 1 38.4 46,3 29.8- 63.7 34.1- 59.u ACCEPTABLE
2 1.9 13.5 B.93- 18,2 10,1- 17.0 ATZEPTABLE
TETRACHLOROETHENE 1 48.0 57.2 39.7- 71.9 #3.8- 67.8 AZZEPTABLE
2 308 1602 10:9- 2101 120«’ 1908 ACCEPTABLZ
% BASED UPON THEORZTICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NEZESSART.
PAGE 5
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I SANPLE REPORT I’RU!.CCEPTANCE WARNING PERFIRMANCE

ANALYITES NUMBER VALUE VALUE® LINITS LINITS EVALUATION

- S > - WP En WD R G WP G W W W TP e G G R S R GP B WS GE En En GE G B P S R AR VS R e AR G D Eh P SR AL WS W s G R G AP G ED o A P O A WS R W G . D AR e e e S e A G S Wb Ee e G
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3“02-
“088“

30.0-
1009'

33.5-
6.“8-

2“01‘
u.2l-

30.8'
8099'

PZR LITER:

BRONODICHLORONETHANE 1 45.0 49,5
2 6.30 7.75
DIBROKOCHLOROMETHANE 1 3.7 42,2
‘2. 13.3  1s.u
BROMOFORM 1 us.s 53.7
2 9.25 11.9
BETHYLENE CHLORIDE 1 35.0 37.3
2° 9.15 6.77
CHLOROBENZENE 1 39,3 43,2
2 11.7 12.9
VOLATILE AROMATICS IN “MICROGRAMS
BENZENE 1 9.42 10,3
2 u8.8  5%.1
ETHYLBENZENE 1 1%.9 11.3
2 47.0 52.4
TOLUENZ 1 12.4 13,9
2 39.1  33.9
1,2-DICHLORIBENZENE 1 11.1  12.1
' 2 48,3 52.0
1,3-DICHLOROBENZENE 1 8,90 9.u3
2 45.5 47.8
1,4-DICHLOROBENZENE 1 12.6  11.7
2 51.3 58,1

¢ BASED UPON THIZDRETICAL CTALZULATIONS,
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7.30-
37.7-

7-71"
36.2‘

9086’
2“-0_

8.“7"'
3601'

6017-
33.6-

7-95-
39.1-

oR A

5

13.4

70.8.

3800'
5. 59-

3301-
1202-
38;6“
7. 83_“

27.7’
5039'

33. 9-
9997’

8011'
ul.g-

8.60~
“0-3'

1009-
26.“'

9.37-
40.0-

6092‘
3702‘

8085“
43,92~

60.5
9.86

68.6 .

15.7

u9.6
12.3

51.9
15.7

11.4
57.6

14.2
71.7

ACCEPTABLE
ACCSPTARLE

ACCEPTA3SLE
ACZEPTABLE

AZZEPTABLE
AZZEPTABLE

ACCEPTABLE
ACCEPTABLE

ACZEZPTABLE
ACCEPTABRLE

ACCEPTABLE
RZCEPTABLE

AZZZPTABLE
ACCEPTABLE

ACTCEPTABLE
ACCEIPTABLE

AZISPTABLE
ACCZIOTABLE

ACCEPTRBLE
ACCEPTABLE

AZZEpPTABLE
ACCEPTA3L?

REFFREVCE VALUS VHPN NETTSSARY,
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PERFORMANCE EVALUATION REPORT DATE: £/722/93
- WATER POLLUTION STUDY NUNBER ¥WPO30
LABORATORY: WA156
T T T SARPLE REPORT TRUE  ACCEPTANCE | WARNING  PERFORMANCE
RS it DALt At LT LRI
e

NISCELLANEOUS PARAMETERS:

TOTAL CYANIDE 1 0.220 0.250 0.138-0,381 0.,164-0,.316 CZEPTABLE
(IN MG/L) " 2 0.110 0.130 .0821-0.169 ,0932-0.158 ACZEPTABLS
L BASED UPON THEORETITAL CALZULATINNS, OR A REFERFENCE VALUE VHEN NECESSARY.

PAGE 7 (LAST PAGE)



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/Eberline

PE Sample

EML-556

January 15, 1993

Sr-89
Sr-90

January 22, 1993
Pu-239
January 29, 1993

Alpha
Beta

February 05, 1993
I-131
February 12, 1993

Uranium
March 3, 1993

Ra-226
Ra-228

No. Analyzed

39

EMSL-LV Acceptance
Range (%)

66.7 to 133.

to 150.

o~
ow

82.5 to 117.5

54.
80.

to 145.9
to 119.8

N e

90.0 to 110.

o

32.0 to 168.0

84.7 to 115.

to 124.

[l |
O w

No. Acceptable % Acceptable

36 92.3

% of all
Participating

% of EMSL-LV Laboratory's

True Value Grand Average

71.1

86.7

80.2 (LOW) 86.5
50.9 (LOW) 101.9
85.6 89.7
111.@%)

98.7 104.7
115.0

106.9
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Thermo Analy tical inc.

TMA/Eberline Albuquerque Laboratory

7021 Pan American Hwy. NE

Albuquerque, NM 87109

(505) 345-3461 & FAX # (505) 761-5416

USEPA-TMA/Eberline CROSS CHECK PROGRAM

Sample

Type Analvsis
Water Sr-89
Water Sr-90
Water Pu-238
Water I-131
Water U(nat)
Water Alpha
Water Beta
Water Ra-2286
Water Ra-228

x Corrective Action Request issued.

Study
Date

01-15-93
01-15-93
01-22-93
02-05-93
02-12-93

01-29-93
01-29-93
03-03-93
03-03-93

.10.
.67

16.
111,
.50
17.
37.
11.
19.

TMA/E
pCi/1

67
03

M+ I+ 1+ R

QOO O0000O

EPA
pCi/l

15.
10.
20.
100.
7.

34.
44,

9.
18.

OO0 MHMOOOO
[+ 1+ |+ [+ |+

I+ 1+ 1+ 1+

B MO WwHENDOO,
OO0 O OO0

Deviation

{(known)

o
o

.50
.46
.44%
.96
.06

L21% X
.19
.69
.48

X% Th-230 was used by EPA. Th-230 has a 50 % lower counting

efficiency than Am-241,

for alpha absorbtion efficiency curves.

which is the EPA recommended isotope
Correction for the

50% gives an acceptable value.



TVIAIEberline

'15[525;(5;[_\1!,—f[fﬂA[EBERLINE QUALITY A&&E_Sﬁﬂﬂ PROGRAM ( 3/93 )

Sample ‘
Tyvpe Analysis TMA/E EML Units Ratio /-
' Air Filter Be-T7 357 274 Bq/filter 1.30 0.16
Air Filter Mn-54 14.8  11.7 - Bq/filter 1.26 0.09
Air Filter Co-57 3.22 2.7 Bg/filter 1.19 0.10
Air Filter Co-60 1.91 1.70 Bgq/filter 1.12 0.18
Air Filter Sr-90 0.277 0.152 Bg/filter 1.82% 0.62
Air Filter Cs-134 2.27 1.96 Bg/filter 1.16 0.14
Air Filter Cs-137 4.04 3.07 Bq/filter 1.32 0.14
Air Filter Ce-144 21.4 19.3 Bg/filter 1.11 0.08
Air Filter Pu-238 0.0307 0.0363 Bg/filter 0.85 0.156
Air Filter Pu-239 0.0230 0.0234 Baq/filter 0.98 0.20
Air Filter Am-241 0.0373 0.0414 Bg/filter 0.890 0.14
Air Filter U-234 0.0346 0.0220 Bq/filter 1.57x% 0.40
Air Filter U-238 - 0.0223 0.0240 Bg/filter 0.93 0.34
Soil K-40 202 321 Ba/kg 0.63 0.08
Soil Sr-90 41.4 41.7 Ba/kg 0.99 0.19
Soil Cs-137 647 923 Bag/kg 0.70 0.04
Soil Pu-239 10.3 11.6 Ba/kg 0.89 0.17
Soil Am-241 4.74 6.50 Ba/kg 0.73 0.18
Soil U-234 38.9 37.8 Ba/kg 1.03 0.186
Soil U-238 36.6 37.6 Ba/kg 0.95 0.18
Vegetation K-40 279 383 Ba/kg 0.73 0.13
egetation Sr-90 503 237 Ba/kg 2.12% 0.43
egetation Cs-137 19.6 24.6 Ba/kg 0.80 0.13
Vegetation Pu-238 ~1.24 1.14 Ba/kg 1.09 0.60
Vegetation Pu-239 0.370 0.323 Ba/kg 1.15 -0.46
Vegetation Am-241 0.315 0.231 Ba/kg 1.36 0.65
Water H-3 101 97.0 Bag/1 1.04 0.16
Water Mn-54 111 105 Ba/1 1.06 0.06
Water Fe-55 28.5 52.9 Ba/1 1.20 0.14
Water Co-60 48.7 45.3 Baq/1 1.08 0.08
Water Sr-90 1.45 1.03 Bq/1l 1.41 0.38
Water - Cs-134 46.1 - 42.4 Ba/1 1.09 0.08
Water Cs-137 56.0 50.8 ~Bq/1 1.10 0.07
Water Ce-144 90.5 83.6 Baq/1 1.08 0.08
Water Pu-238 0.507 0.494 Bq/l 1.03 0.15
Water Pu-239 0.893 0.828 Ba/1 1.08 0.14
Water Am-241 0.478 0.440 Ba/1 1.09 0.30
Water U-234 0.166 0.151 Bqg/1 1.10 0.43
Water U-238 0.141 0.147 Ba/1 0.96 0.47

XCorrective Action Request has been issued.

Prepared by: “j?%Z%gé 4£ii“4“12”””“’

Kathy Burnham, QC Representative

. Date: “7-45-93




. PERFORMANCE EVALUATION SUMMARY SHEET
Laboratory: Martin Marietta K-25 Laboratory

% of all
Participating
EMSL-LV Acceptance % of EMSL-LV Laboratory's
PE Sample Range (%) True Value Grand Average
October 20, 1992
Alpha 58.3 to 141.7 104.6 106.7
Beta 67.4 to 132.6 88.0 100.3
Uranium 49.0 to 151.0 77.7 81.4
Co-60 42.0 to 158.0 95.5 93.6
Cs-134 0.0 to 274.0 66.6 62.5
Cs-137 0.0 to 208.8 83.4 75.3
November 13, 1992
Uranium 65.8 to 134.2 63.8 (low) 67.2
| February 12, 1993
Uranium 32.0 to 168.0 113.2 120.1
‘ ‘ Total Acceptable Total Analyzed % Acceptable
APG Feb. 1993 92 92 100
| APG May 1993 89 92 96.7
|
} WP 29
| Metals 48 50 96.0
| Inorganics 37 40 92.5
EMSL-LV QB1 FY93 EPA/CLP Score
Organics 79.9




Performance Evaluation-A

Intercomparison Study

October 20, 1992

Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada
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Gross Alpha , Statistical Summary 209 Participants )

The known value of this nuclide is 28.0 pCi/l with an expected precision of 7.0; the control limits
are 16.9 to 41.1; the warning regions are 16.9 to 20.9 and 37.1 to 41.1

51(24.4 %) Falled to respond »,

121(57.9 %) Within all limits

5(2.4 %) Outliers < :
5(2.4 %) Out of control ¢
but not an outllier

* 27(12.9 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean .30.19 Grand Avg 28.42
Std. Dev. 17.39 6.07
Variance 302.24 _ 36.87
% Coef. of Var. 57.59 21.37
% deviation of mean from known value 4.09 -2.01
Norm. dev. of mean from known value 0.07 -0.10
Median 28.17 28.00
% deviation of median from known value -2.87 . -3.45
Norm. dev. of median from known value -0.05 -0.16

10(8.3 %) More than 3 norm. S.D. ~. + 80(50.8 %) Within 1 norm. S.D.

of known value




l 6/31 EMSL-LV Intercomparison Study: Performance Evaluation-A, 20-Oct-1992 T

Gross Alpha )

Exper. Rng anal Normalized deviation
Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
50.0 49.0 47.0 1.53 0.253 48.67 5.01 487 1
29.0 30.0 30.0 0.58 0.084 29.67 0.31 0.16
KX 27.0 31.0 31.0 231 0.338 29.67 031 0.16
Kz 31.0 32.0 32.0 0.58 0.084 31.67 0.80 0.66
L 27.0 30.0 30.0 1.73 0.253 29.00 0.14 0.00
LE 22.0 21.0 19.0 1.53 0.253 20.67 -1.92 -2.06
LF 250 280 26.0 1.53 0.253 26.33 -0.52 -0.66
IM 1
LR 26.0 . 23.0 2.52 0.422 23.33 -1.26 -1.40
LT 24.0 R 25.0 1.00 0.169 25.00 -0.85 -0.99
M 250 260 250 ~ 0.084 25.33 -0.76 -0.91

. . I Y
No data submitted TAG SYMBOLS T = Above control limit
l = Below control limit

J = Insufficient data x = Determined to be an outlier
—_— 7 = TV —
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Uranium (Natural)

Statistical Summary

The known value of this nuclide is 10.2 pCi/l with an expected precision of 3.0; the control limits
are 5.0 to 15.4; the warning regions are 5.0 t0 6.7 and 13.7 to 15.4

101(48.3 %) Falled to respond,
[

LL)
bl T PO

§~~
7(3.3 %) Outliers -----.-- N L -
7(3.3 %) Out of control ====== demmenERRARRRaees S~ 8(2.9 %) In warning zone
but not an outller but within control
Statistic Respondents Non-outliers
Mean -11.03 Grand Avg 9.74
Std. Dev. 6.77 ‘ 2.17
Variance 45.86 _ 4.72
% Coef. of Var. 61.42 22.31
% deviation of mean from known value 8.09 -4.49
Norm. dev. of mean from known value 0.12 -0.21
Median 10.00 10.00
% deviation of median from known value -1.96 . -1.96
Norm. dev. of median from known value -0.03 -0.09

14(13.0 %) More than 3 norm. S.D. o 73(67.6 %) Within 1 norm. S.D.

of known value

crgrett

v“‘|yl‘

\

88(42.1 %) Within all limits

209 Participants |

*~14(13.0 %) Between 1 and 2 norm. S.D.




Uranium (Natural)

Exper. Rnganal

b Res.l Res.2 Res.3 Sigma (R +SR) Average

Normalized deviation
(grand-avg) (known) Tag

L 115 115 109 035 0118

0.64

08 96 103 10.3 040  0.138

| oy 11.0 11.1 114 021
9.9 9.6 10.3 035  0.138

'NH 11.0 11 102 049  0.177 1077 059 033

NJ 9.1 8.3 9.2 0.49 0.177 8.87 -0.51 -0.77
NK 8.1 8.1 . 16 0.29 0.098 7.93 -1.04 -1.31
NO 8.6 9.2 1 10.5 0.97 0.374 9.43 -0.18 -0.44
NT 10.1 12.6 11.4 1.25 0.492

1007 019  -0.08

‘e

No data submitted TAG SYM'BOLS

T = Above control limit
| = Below control limit |

2 = Insufficient data X = Determined to be an outlier
————————— = X = Deferminedtobean
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[ Gross Beta Statistical Summary 209 Participants |

The known value of this nuclide is §3.0 pCi/l with an expected precision of 10.0; the control limits
are 35.7 to 70.3; the warning regions are 35.7 to 41.4 and 64.6 to 70.3

5§3(25.4 %) Failed to respond .
L)

126(60.3 %) Within all limits

8(2.9 %) Outllers **
8(3.8 %) Out of control <
but not an outlier

=+ 16(7.7 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 47.44 Grand Avg 46.53
Std. Dev. 9.19 6.55
Variance 84.52 42.96
% Coef. of Var. 19.38 14.09
% deviation of mean from known value -10.49 -12.21
Norm. dev. of mean from known value -0.60 -0.99
Median 46.83 46.67
% deviation of median from known value -11.64 -11.95
Norm. dev. of median from known value -0.67 -0.97

15(9.6 %) More than 3 norm. S.D. . 61(39.1 %) Within 1 norm. S.D.

of known value

L)
15(9.6 %) Between 2 and 3 norm. S.D.* -

~ 65(41.7 %) Between 1 and 2 norm. S.D. J




Rng anal

Normalized deviation

(R + SR)

NH 42.0 4.0 46.0 2.00 0.236
NJ 51.0 556.0 55.0 231 0.236
NK 46.0 47.0 47.0 0.58 0.059
NO 37.0 40.0 4.0 3.51 0.413
NT

Average

44.00

53.67
46.67
40.33

(grand-avg) (known) Tag
. .36 0w

-0.44 -1.56

1.24 0.12
.0.02 -1.10
-1.07 -2.19

s = No data submitted : TAG SYMBOLS

@ = Insufficient data X = Determined to be an outlier | = Below control limit )
'\

.
T = Above control limit
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- . .. - —
Cobalt-80 Statistical Summary 211 Participants

The known value of this nuclide is 15.0 pCi/l with an expected precision of 5.0; the control limits
are 6.3 to 23.7; the warning regions are 6.3 tc 9.2 and 20.8 to 23.7

83(39.3 %) Falled to respond 116(55.0 %) Within all limits

cerarpn et

9(4.3 %) Outllers ==°~~ but within control

Statistic Respondents Non-outliers
Mean 17.50 Grand Avg 15.31
Std. Dev. 18.95 1.97
Variance 359.21 3.89
% Coef. of Var. 108.30 12.88
% deviation of mean from known value - 16.67 2.07
Norm. dev. of mean from known value 0.13 0.16
Median 15.00 15.00
% deviation of median from known value 0.00 . 0.00
Norm. dev. of median from known value 0.00 0.00

106(82.8 %) Within 1 norm. S.D.
of known value

9(7.0 %) More than 3 norm. S.D.

3(2.3 %) Between 2 and 3 norm. s.D.* N * 10(7.8 %) Between 1 and 2 norm. S.D.

Y

——— _ —
——————————————————— =
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Exper. Rng anal Normalized deviation
Sigma (R + SR) Average (grand-avg) (known) Tag

Res. 1 Res. 2 Res. 3

KX 15.0 16.0 16.0 058  0.118 15.67 0.12 0.23
L ..
LE -

LF

LG

t LM
I‘R .
LT
M
MA

ME
MP 14.0 15.0 16.0 1.00 0.236 15.00 -0.11 0.00
MQ 20.0 20.0 19.0 0.58 0.118 19.67 1.51 1.62
MS 16.0 16.0 16.0 0.00 0.000 16.00 0.24 0.35

NH 130 160 14.0 153 0354 1433 -034 -0.23
NJ 15.0 14.0 14.0 058  0.118 14.33 -0.34 .0.23
NK 14.0 150 . 140 058 0118 14.33

« = No data submitted TAG SYMBOLS T = Above control Limit
@ = Insufficient data - X = Determined to be an outlier | = Below control limit |

\ _— —
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J

Cesium-134 Statistical Summary 209 Participants

The kmown value of this nuclide is 5.0 pCi/l with an expected precision of 5.0; the control limits
are 0.0 to 13.7; the warning regions are 0.0 to 0.0 and 10.8 to 13.7

85(40.7 %) Falled to respond 120(57.4 %) Within all limits

c== 2(1.0 %) In warning zone

2(1.0 %) Outllers -**~~ but within control

Statistic Respondents Non-outliers
Mean 6.31 Grand Avg 5.33
Std. Dev. 9.19 145 '
Variance 84.45 2.12
% Coef. of Var. 145.65 27.29
% deviation of mean from known value 26.18 6.61
Norm. dev. of mean from known value 0.14 0.23
Median 5.00 5.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00
s 113(91.1 %) Within 1 norm. S.D.

2(1.6 %) More than 3 norm. S.D. “eae
: = : of known vaiue

2(1.8 %) Between 2 and 3 norm. S.D. :

\ —
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Cesium-134

Res. 1

Exper. Rng anal Normalized deviation
Sigma (R + SR) Average (grand-avg) (known) Tag

Res. 2 Res. 3

KX

L

. LE

LF

C LG

LM

LR 10.0 1.00 0.236 9.00 1.27 1.39
LT 5.0 0.00 0.000 5.00 -0.11 0.00
M 5.0 0.58 0.118 5.33 0.00 0.12
MA 4.0 0.58 0.118 4.67 -0.23 -0.12
MP 5.0 3.0 5.0 1.15° 0.236 4.33 -0.35 -0.23
MQ 8.0 5.0 6.0 . 1.53 0.354 6.33 0.35 0.46
MS 5.0 5.0 5.0 0.00 0.000 5.00 -0.11 0.00
MV 6.0 5.0 6.0 0.58 0.118 5.67 0.12 0.23

NH 6.0 2.0 2.0 2.31 0.473

NJ 4.0 4.0 5.0 058 0118
0.118
0.118

0z . 50 6.0 7.0 1.00
P 40 5.0

e = No data submitted TAG SYMBOLS f = Above control limit

& = Insufficient data x = Determined to be an outlier | = Below control limit
\_\_*
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J

The known value of this nuclide is 8.0 pCi/l with an expected precision of 5.0; the control limits
are 0.0 to 16.7; the warning regions are 0.0 to 2.2 and 13.8 to 16.7

81(38.8 %) Failed to respond 122(58.4 %) Within all limits

3(1.4 %) Outliers -=~~ but within controi

(. . . )
Cesium-137 Statistical Summary 209 Participants

Statistic Respondents Non-outliers
Mean 10.32 Grand Avg 8.86
Std. Dev. 14.75 1.76
Variance 217.61 3.10
% Coef. of Var. 142.94 19.87
% deviation of mean from known value 29.00 10.73
Norm. dev. of mean from known value 0.16 0.49
Median 8.67 8.67
% deviation of median from known value 8.33 8.33
Norm. dev. of median from known value 0.05 0.38

5(3.9 %) More than 3 norm. S.D. ~. 115(89.8 %) Within 1 norm. S.D.

[
[]
] of known value

/,

—_——— —
e ———
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Rng anal Normalized deviation
(R + SR) Average (grand-avg) (kmown) Tag

1.62

LT 9.0 9.0 9.0 0.00 0.000 9.00 0.06 0.356
M 10.0 10.0 9.0 0.58 0.118 9.67 0.28 0.58
9.0 . 9.0 9.0 0.00 0.000 9.00 0.06 0.36

8.0 8.0 9.0 0.58 0.118 8.33 -0.18 0.12

MQ 8.0 13.0 9.0 2.65 0.591 10.00 0.40 0.69
MS 8.0 8.0 9.0 0.58 0.118 8.33 -0.18 0.12

NH 8.0 9.0 7.0 1.00 0236 800 030 000

NJ 10.0 10.0 10.0 0.00 0.000 10.00 0.40 0.69
NK 70 60 7.0 058  0.118 667 076  -046
)]
.OE

10.0 0.00 0000  10.00 0.40 0.69
4.0 115 0.236 5.33 -1.22 -0.92

« = No data submitted TAG SYMBOLS ff = Above control limit
2 = Insufficient data x = Determined to be an outlier | = Below control limit




Uranium in Water

Intercomparison Study

November 13, 1992

Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada
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 Uranium (Natural) Statistical Summary 101 Partxcxpanj

The known value of this nuclide is 15.2 pCi/l with an expected precision of 3.0; the control limits
are 10.0 to 20.4; the warning regions are 10.0 to 11.7 and 18.7 to 20.4

27(26.7 %) Failed to respond . 61(60.4 %) Within all limits

4
‘°°~ 5(5.0 %) in warning zone
but within control

7(8.9 %) Outliers «*
1(1.0 %) Out of control **
but not an outlier

Statistic Respondents Non-outliers
Mean 15.40 Grand Avg 14.44
Std. Dev. 7.29 1.74
Variance 53.08 3.04
% Coef. of Var. 47.31 12.07
% deviation of mean from known value 131 -5.02
Norm. dev. of mean from known value 0.03 -0.44
Median 14.68 14.67
% deviation of median from known value -3.40 -3.51
Norm. dev. of median from known value -0.07 -0.31

47(63.5 %) Within 1 norm. S.D.
of known vaiue

8(10.8 %) More than 3 norm. S.D. ~

5(6.8 %) Between 2 and 3 norm. S.D.‘ «14(18.9 %) Between 1 and 2 norm. S.D.

& - - )
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Uranium (Natural)
Exper. Rnganal Normalized deviation
Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

11.0 111 11.0 06 02 11.03 -1.97 -2.41

NA 15.0 16.0 17.0 1.00 0.394 16.00 0.90 046
NK 9.7 9.9 9.5 0.20 0.079 9.70 -2.74 318
NO 13.8 14.2 14.7 0.45 0.177 14.23 -0.12 -0.56

NT 15.9 15.7 15.5 0.20 0.079 15.70 0.73 0.29

os 9.6 103 10.3 0.40 0.138 10.07 -2.52 -2.96

oY 16.0 15.5 15.6 0.26 0.098 15.70 0.73 0.29

0oz 16.6 16.8 16.4 0.20 0.079 16.60 1.256 0.81

PB 15.8 15.5 15.2 0.30 0.118 15.50 0.61 0.17

RM
RN 119 13.3 129 0.72
RP 158 15.8 15.8 0.00
RR 146 147 145 010
RW 139 13.6 13.7 0.15  0.059 1373 041  -085
RZ 14.7 142 15.1 0.45  0.177 14.67 013  -031
S 13.5 13.4 15.9 142 0492 1427  -010  -054
SD

-0.48

¢ = No data submitted TAG SYMBOLS T = Above control limit
3 = Insufficient data x = Determined to be an outlier | = Below control limit




Plutonium in Water

Intercomparison Study
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EMSL-LV Intercomparison Study: Plutonium in Water, 22-Jan-1993

—_———=

Rng anal - Normalized deviation
(R + SR)

QU . : . ) .36 )
¢ = No data submitted TAG SYMBOLS T = Above control limit
@ = Insufficient data x = Determined to be an outlier } = Below control limit

N
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[ Plutonium-289° ‘ Statistical Summary - 73 Participants |

“The hwwnwa]ueﬁidhm‘xmﬂ;&e 18720.0 pCi/l with:an' expectedpreasmn 0f2.0; the control limits
. are 165 10 23 5; the warning regions are 16.5 t617.7 nnd22.3 t023 5

11(15.1 %) Falled to respond -.‘;. 39(53.4 %) Within all limits

3(4.1 %) Outliers ¢
8(12.3 %) Out of control

but not an outlier but within control

Statistic Respondents . Non-outliers
Mean 18.42 Grand Avg 1888 . &
Std. Dev. _ 2.46 1.80
Variance 6.08 3.23
% Coef. of Var. 13.38 - 9.70
% deviation of mean from known value -7.89 -7.36

Norm. dev. of mean from known value -0.64 - -<0.82
Median

18.70 18.73
% deviation of median from known value -6.50 -6.33
Norm. dev. of median from known value -0.53 0.71

13(21.0 %) More than 3 norm. S.D.

20(32.3 %) Within 1 norm. S.D.

of known value

L] .

1] [

L []
* [ 4
-

.D. * 19(30.6 %) Between 1 and 2 norm. S.D.
\




Uranium in Water
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The known value of this nuclide is 7.6 pCi/l with an expected precision of 3.0; the control limits
are 2.4 to 12.8; the warning regions are 2.4 to 4.1 and 11.1 to 12.8

22(15.4 %) Falled to respond -._ 115(80.4 %) Within ali limits

“S 3(2.1 %) In waming zone

3(2.1 %) Outliers but within control

Statistic Respondents Non-outliers

e =
Uranium (Natural) Statistical Summary 143 Participants h

Mean 8.02 Grand Avg 7.16
Std. Dev. 7.09 1.04
Variance 50.24 1.08
% Coef. of Var. 88.37 14.51
% deviation of mean from known value 5.563 -5.82
Norm. dev. of mean from known value 0.06 -0.43
Median 7.27 7.27
% deviation of median from known value -4.39 -4.39
Norm. dev. of median from known value -0.05 -0.32

3(2.5 %) More than 3 norm. S.D. « 104(86.0 %) Within 1 norm. S.D.

of known value

3(2.5 %) Between 2 and 3 norm. S.D.’

\.

* 11(9.1 %) Between 1 and 2 norm. S.D.

-/
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(Uranium (Natural) )
Exper. Rng anal Normalized deviation
Q Lab Res. 1 Res. 2 . Sigma (R + SR) Average (grand-avg) (known) Tag
6.8 0.158
HK 7.3 74 - 79 0.32 0.118 7.53
HL 8.2 - 8.1 8.7 0.32 0.118 8.33
_ HP 8.2 8.1 8.8 0.38 0.138 8.37
HY 7.7 7.0 7.0 0.40 0.138 7.23 0.04 -0.21
| 7.5 7.4 6.7 0.44 0.158 7.20 0.02 -0.23
1D 6.1 6.0 6.3 0.15 0.059 6.13 <0.59 -0.85
IE 6.3 6.0 6.1 0.15 0.059 6.13 -0.59 -0.85
J 7.9 7.9 7.8 0.06 0.020 7.87 0.41 0.15
JE 6.8 7.8 74 0.50 0.197
JK 6.6 7.3 7.8 0.60 0.236
JIN
JP

LT 9.4 9.4 9.3 0.06 0.020 9.37 1.28 1.02

Lz 7.7 7.8 7.9 0.10 0.039 7.80 0.37 0.12

ME 170 7.7 75 036  0.138 7.40 0.14 -0.12

NO 6.6 6.8 7.0 0.20 0.079 6.80 -0.21 -0.46

NT 7.4 75 76 0.10  0.039 7,50 0.20  -0.06
OB 6.8 6.7 6.5 >0.15 0.059 6.67 -0.28 -0.54
OF 7.3 76 7.9 030 0118
OS 6.9 6.9 7.6 0.40 0.138 7.13 -0.01 -0.27
(6) 4 6.7 6.5 6.7 0.12 0.039 6.63 -0.30 -0.56
0z 7.4 7.0 7.4 0.23 0.079 7.27 0.06 -0.19
P 9.9 9.7 10.0 0.15 0.059 9.87 1.56 1.31
¢ = No data submitted TAG SYMBOLS 1 = Above control limit

_J = Insufficient data x = Determined to be an outlier | = Below control limit |
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APG Analytical Products Group, Inc.

INTRODUCTION

The Proficiency Environmental Testing Program is designed to
evaluate your laboratory’s performance against other
participating laboratories on the same set of standards.

Standard levels have been chosen to assist you in ensuring that
the procedure is in-control. 1In most cases, standard levels are
not designed to challenge the detection limits of the method.

The following information is provided to assist you in the
evaluation of the report. All statistical measures have been
calculated based upon generally accepted formulae.

Your Result: Every effort has been made to insure
correct data entry. Should you find a data entry error
please notify Analytical Products Group and we will
adjust the data and reissue the report.

Reference Value: The reported Reference Value is the
calculated True Value of the standard based upon the
actual composition of the standard.

Mean of Reporting Laboratories: This value is the Mean

value of all reporting laboratories after Outliers have
been removed. Please note the normalization of Solids

data discussed below.

8tandard Deviation: This parameter is also calculated
on the data set after Outliers have been removed.

Outliers: Outliers are evaluated based upon the ASTM
recommended t Test at the 0.05 significance level.
Outliers are marked in the report for rapid

-~ identification. APG will provide additional
information on Outliers as requested. Outliers do not
necessarily indicate poor performance. They can be
caused by a faulty standard, calculation errors, or a
dilution error. However, a review each element of the
analytical process is indicated. If we can assist you
in determination of why a value was an Outlier, please
contact APG.

2730 Washington Bivd. Beipre, Ohio 45714 (614) 423-4200




APG Analygtical Products Group, Inc.

S8olids Standards: Solids standards are individually
prepared gravimetrically and each standard has a
unique Reference Value. In order to allow
comparison between laboratories, the reported Means
and Standard Deviation have been normalized based
upon the following formula:

X = (Reference Value-Your Result)/Reference Value

The resulting statistics are therefore reported as
relative values. The Relative Error is related to
the Mean Recovery and the Relative Deviation is
related to the Standard Deviation.

Deviation from the Mean: This result is an
expression of how far your reported value was from
the Mean of all reporting laboratories in terms of
number of Standard Deviations. As a point of
reference, EPA Warning Limits are 1.96 deviations
from the Mean and EPA Acceptance Limits are 2.58
deviations from the Mean.

Comment Line: Following the Deviation from the Mean
for each parameter is a Comment line. The Comment
line may have one of the four entries:

Entry Description
Unreported No data was submitted
Warning Data between 1.97 and 2.58 Deviations

Data outside 95% Confidence Interval

Unacceptable Data more than 2.58 Deviations Data
outside 99% Confidence Interval

Blank Data within 95% Confidence Interval

These notations can be used as a guideline .in evaluating your
performance.

2730 Washington Blvd. Beipre, Ohio 45714 (614) 423-4200
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APG Analytical Products Group, Inc.

Comment Section: This section contains comments
submitted to Analytical Products Group by program
participants. It also contains comments from APG
to participants concerning unusual characteristics
of the data set or problems with standards which
could influence the interpretation of the data.

Organic Standards: The analysis of environmental
samples for organic compounds requires complex
methodologies. The Organics report is divided
into two sections. The first section is a summary
of your performance on the samples based upon the
compounds which were spiked into the standards.
The spiked value is the theoretical true value of
the sample based upon the gravimetric preparation
and the dilution instructions included with the
sample. The Mean and Standard Deviation are
calculated using generally accepted procedures.

The second section of the report covers compounds which you
reported, but which were not intentionally added to the
sample. Rather than make a judgement as to whether this
data represents false positives or actual contamination of
the sample, APG has provided an analysis of laboratories
reporting the same compound.

Submitted; rcir’’'19, 1993

Thomas V¢ Coyner

2730 Washington Blvd. Beipre, Ohio 45714 (614) 423-4200
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Customer Code:

Parameter

Standard: Demand

Ammonia Nitrogen
Ammonia Nitrogen
Nitrate Nitrogen
Nitrate Nitrogen

Standard: Solids

8254

Standard: Nutrients

as
as
as
as

Orthophosphate as P
Orthophosphate as P
Total Kjeldahl Nitrogen
Total Kjeldahl Nitrogen
Total Phosphorus as P
Total Phosphorus as P -

2 zZ22 =2

Total Suspended Solids
Total Suspended Solids
Total Dissolved Solids
Total Dissolved Solids

\ Analytical Products Group, Inc.

1

Biochemical Oxygen Demand
Biochemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Total Organic Carbon
Total Organic Carbon

erfon.anceTra king Sigs.em '

Performance Evaluation Summary

February, 1993

Reference
Level Reported Value Mean
1 196.4 207.100 193.918
2 19.3 18.290 17.128
1 323 333.400 317.033
2 23 29.450 29.264
1 132 125.500 125.079
2 11 11.090 11.289
1 0.43 0.431 0.441
2 5.80 6.053 6.084
1l 0.49 0.579 0.608
2 2.87 3.496 3.417
1 0.33 0.304 0.305
2 6.98 6.619 6.465
1 NA 0.538 0.627
2 NA 5.000 4.828
1 0.42 0.390 0.400
2 7.34 6.786 6.750
1 38 44.200 38.976
2 172 203.000 186.824
1 157 143.100 148.429
2 455 422.500 428.791

2730 Washington Blvd.,

1

Page:
Standard
Deviation Acceptance Range
30.494 115.243 - 272.592
3.152 8.995 - 25.261
17.039 273.073 - 360.994
6.585 12.274 - 46.254
8.324  103.604 - 146.555
0.805 9.213 - 13.365
0.091 0.206 - 0.676
0.481 4.843 - 7.325
0.131 0.269 - 0.946
0.469 2.206 - 4.628
0.024 0.243 - 0.367
0.638 4.820 ~ 8.111
0.164 0.204 - 1.050
1.548 0.834 - 8.821
0.058 0.249 - 0.550
0.614 5.166 - 8.334
3.018 31.190 - 46.761
12.891 153.565 - 220.083
24.715 84.664 - 212.193
36.516 334.579 - 523.003

Belpre, Ohio 45714

Comment

Unreported
Unreported

(614) 423-4200 )




erfornanceTracsing System t | -

Customer Code: 8254 February, 1993 Page: 2
! Reference Standard
Parameter Level Reported Value Mean Deviation Acceptance Range Comment
Standard: 0il & Grease
'
0il & Grease 1 15.6 15.810 14.014 2.765 6.880 - 21.148
Oil & Grease 2 43.7 45.140 37.925 7.397 18.840 - 57.009
Standard: Minerals
Alkalinity as CcaCo03 1 45 46.190 45.128 3.046 37.270 - 52.986
Alkalinity as caco3 2 53 56.880 55.344 2.127 49.857 - 60.832
Calcium 1 2.58 2.277 2.290 0.138 1.934 - 2.646 Warning
Calcium 2 5.11 4.694 4.650 0.289 3.905 ~ 5.395
Chloride 1 45.35 46.650 46.681 2.628 39.902 - 53.461
Chloride 2 47.85 47.940 47.619 2.329 41.611 - 53.627
Conductivity umho/cm 1 313 314.700 311.546 15.154 272.449 - 350.642
Conductivity umho/cm 2 318 323.700 317.969 16.884 274.407 - 361.530
Magnesium 1 2.28 2.101 2.084 0.102 1.820 - 2.348
Magnesium 2 2.52 2.344 2.330 0.135 1.980 - 2.679
Potassium 1 45.0 40.190 40.697 3.033 32.873 - 48.521
Potassium 2 40.6 36.130 36.293 3.006 28.538 - 44.048
Sodium 1 35.9 31.390 31.271 2.384 25.119 - 37.422
Sodium 2 37.7 33.860 33.765 2.428 27.501 - 40.029
Sulfate S | 19.8 21.490 21.855 2.584 15.187 ~ 28.523
Sulfate 2 14.992 16.520 17.001 2.330 10.989 -~ 23.012
Total Hardness as CaCoO3 1 16 14.340 14.970 2.233 9.209 - 20.732
Total Hardness as CaCoO3 2 23 21.370 21.185 1.886 16.320 - 26.050
Standard: pH
pH 1 7.10 6.930 6.888 0.227 6.302 - 7.475

\ Analytical Products Group, Inc. 2730 Washington Blvd., Belpre, Ohio 45714 (614) 423-4200J




erfornance Tracaing System..

Customer Code: 8254

Parameter
pH

Standard: Trace Metals:

Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
Beryllium
Beryllium
Boron
Boron
Cadmium
Cadmium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron

Iron

Lead

Lead
Manganese
Manganese
Mercury
Mercury

\ Analytical Products Group, Inc.

Level

NENPEPNERENERENBSBRDRBOREBNERNBRNBSGRNERENDRENRSN B

Reported
8.87

79.2
170
167
951
72.2
147
257
1270
63.0
124
93.8
287
29.0
116
35.0
119
41.7
263
73.8
113
39.1
211
108
213
61.0
145
1.02
4.91

'

February,

Reference
Value
8.640

71.630
153.500
168.800
844.200

75.930
151.900
247.600

1237.900

62.810
125.600

98.300
295.000

29.460
117.800

34.670
108.300

41.740
260.900

75.790
113.700

41.530
207.700
111.500
223.000

56.010
140.000

0.950
4.770

1993

Mean
8.698

75.463
159.259
174.245
881.476

75.679
154.936
246.650

1221.164

61.722
123.967

96.537
290.975

29.272
116.378

35.002
109.628

40.594
260.832

75.593
114.362

42.422
209.350
110.203
222.174

56.150
140.642

0.970
4.559

2730 Washington Blvd.,

Standard
Deviation
0.196

12.523
23.839
38.181
124.862
5.919
12.400
13.636
$2.704
2.918
7.563
7.089
13.077
2.077
6.629
5.120
11.451
3.585
11.444
3.808
7.178
6.590
14.285
12.807
14.343
4.574
10.383
0.183
0.707

Page:

Acceptance Range

8.193

43.152
97.754
75.738
559.332
60.409
122.942
211.470
1085.187
54.193
104.455
78.248
257.237
23.914
99.274
21.792
80.085
31.343
231.308
65.768
95.843
25.421
172.495
77.160
185.170
44.349
113.855
0.497
2.735

Belpre, Ohio 45714

9.204

107.773
220.764
272.752
1203.620
90.950
186.929
281.830
1357.141
69.251
143.479
114.827
324.713
34.631
133.482
48.212
139.171
49.844
290.357
85.418
132.880
59.423
246.205
143.247
259.178
67.951
167.429
1.443
6.383

3

Comment

(614) 423-4200 )




r?ﬁrn «anceTracsing System.

Customer Code: 8254
)

Parameter Level Reported
Molybdenum 1 115
Molybdenum 2 301
Nickel 1 85.0
Nickel i 2 169
Selenium 1 21.8
Selenium 2 62.4
Silver 1 46.5
Silver 2 121
Thallium 1 70.5
Thallium 2 273
Vanadium 1 70.3
Vanadium 2 1070
zZinc 1 75.0
Zinc 2 240
Standard: Phenol
Phenol 1 0.205
Phenol 2 2.348
Standard: Cyanide
Cyanide 1 0.680
Cyanide 2 3.664
Standard: Residual Chlorine
Residual Chlorine 1 0.46
Residual Chlorine 2 6.5

\ Analytical Products Group, Inc.

'

February,

Reference

Value
120.600
301.500
76.280
152.600
23.600
65.600
46.200
128.300
67.180
268.700
67.980
1062.300
71.530
238.400

0.200
2.321

0.639
3.586

0.469
6.729

1993

Mean
115.435
292.627
75.753
152.611
23.592
68.321
46.133
130.874
68.283
270.047
68.408
1089.256
71.465
237.082

0.198
2.306

0.626
3.486

0.448
6.494

2730 Washington Bivd.,

Standard
Deviation
10.343
11.831
6.368
12.705
4.337
11.835
3.461
9.117
5.919
24.907
3.247
55.889
6.999
16.020

0.020
0.220

0.085
0.499

0.055
0.681

Page:

Acceptance Range

88.749
262.104
59.324
119.833
12.402
37.785
37.204
107.351
53.012
205.787
60.032
945.062
53.408
195.751

0.146
1.739

0.405
2.198

0.305
4.735

Belpre, Ohio 45714

142.121
323.151
92.181
185.390
34.782
98.856
55.062
154.396
83.553
334.306
76.784
1233.450
89.521
278.413

0.250
2.873

0.846
4.774

0.590
8.252

4

o

Comment

(614) 423-4200 )




rfornianceTracsing System

Customer Code: 8254

Parameter Level

Standard: Fluoride

Fluoride ! 1
Fluoride ' 2
Standard: Hexavalent Chromium
Hexavalent Chromium 1
Hexavalent Chromium 2
Standard: Uranium

Uranium 1
Uranium 2

\ Analytical Products Group, Inc.

0

February, 1993

Reference

Reported Value

NA
NA

79.6
542

1.500
6.750

0.069
0.130

80.080
580.600

2730 Washington Blvd.,

Mean

1.514
6.863

0.067
0.131

78.133
545.050

Standard
Deviation

0.164
0.432

0.00s
0.014

2.412
40.891

Page:

Acceptance Range

1.092
5.748

0.053
0.095

71.910
439.551

Belpre, Ohlo 45714

S

Comment

1.936

7.979

0.081
0.168

84.357
650.549

Unreported
Unreported

(614) 423-4200 J




Customer Code: 8254

A?G Analytical Products Group, Inc.

Parameter: Biochemical Oxygen Demand

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Chemical Oxygen Demand

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Total Organic Carbon

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:-

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

mg/L
Level 1

196.4
207.100
193.918

30.494
98
93.635
94.833

0.081

mg/L
Level 1

323
333.400
317.033

17.039
50
95.091
96.881
0.350

mg/L
Level 1

132
125.500
125.079

8.324
29
99.665

105.179
0.831

(614) 423-4200

Page: 1

Level 2

19.3
18.290
17.128

3.152
97
93.647

105.522
0.689

Level 2

23
29.450
29.264

6.585
54
99.367
78.098

0.951

Level 2

11
11.090
11.289

0.805
33
101.795
99.188
0.359



APG Analytical Products Group, Inc.

Customer Code: 8254
Parameter: Ammonia Nitrogen as N

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Nitrate Nitrogen as N

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Orthophosphate as P

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery::

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd. Belpre, Ohio 45714

mg/L
Level 1

0.43
0.431
0.441
0.091

69
102.320
99.768
0.121

mg/L
Level 1

0.49
0.579
0.608
0.131

46
104.960
84.629
0.897

mg/L
Level 1

0.33
0.304
0.305
0.024

40
100.257
108.553

1.049

(614) 423-4200

Page: 2

Level 2

5.80
6.053
6.084
0.481

69
100.518
95.820
0.591

Level 2

2.87
3.496
3.417
0.469

40

97.744

82.094
1.165

Level 2

6.98
6.619
6.465
0.638

41
97.679
105.454
0.807



APG Analytical Products Group, Inc.

Customer Code: 8254

Parameter: Total Kjeldahl Nitrogen

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Total Phosphorus as P

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Total Suspended Solids

Your Result:

Reference Value:

Relative Error % :

Relative Deviation % :

Number Reporting:

Average % Recovery:

Your % Recovery:-

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

mg/L
Level 1

NA
0.538
0.627
0.164

36
116.527

0.000

Unreported

mg/L
Level 1

0.42
0.390
0.400
0.058

52
102.519
107.692

0.346

mg/L
Level 1

38
44.200
11.820

6.827
135
88.180
852973
0.323

(614) 423-4200

Page: 3

Level 2

NA
5.000
4.828
1.548

39
96.557

0.000

Unreported

Level 2

7.34
6.786
6.750
0.614

51
99.470
108.164
0.961

Level 2

172
203.000
7.969
6.350
135
92.031
84.729
1.150



APG Analytical Products Group, Inc.

Customer Code: 8254

Parameter: Total Dissolved Solids

Your Result:

Reference Value:

Relative Error % :

Relative Deviation % :

Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: 0il & Grease

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Alkalinity as CaCoO3

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:’

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

ng/L
Level 1

157
143.100
3.724
17.271
52
103.724
109.713
0.347

mg/L
Level 1

15.6
15.810
14.014

2.765
56
88.642
98.672

0.573

mg/L
Level 1

45
46.190
45.128
3.046
47
97.701
97.424
0.042

(614) 423-4200

Page: 4

Level 2

455
422.500
1.489
8.643
54

101.489
107.692
0.718

Level 2

43.7
45.140
37.925

7.397
57
84.015
96.810

0.781

Level 2

53
56.880
55.344

2.127
45
97.300
93.179

1.102



Customer Code: 8254
Parameter: Calcium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Chloride

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Conductivity umho/cm

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average 3% Recovery:

Your % Recovery:-

Deviation from Mean - z Score:

Comment:

2730 Washington Blvd.

Belpre, Ohio 45714

APG Analytical Products Group, Inc.

ng/L
Level 1

2.58
2.277
2.290
0.138

34
100.586
113.307

2.098

Warning

mg/L
Level 1

45.35
46.650
46.681

2.628
45

100.067
97.213
0.507

umhos/cm
Level 1

313
314.700
311.546

15.154
46
98.998
99.460
0.096

(614) 423-4200

Page: 5

Level 2

5.11
4.694
4.650
0.289

38
99.061
108.862
1.594

Level 2

47.85
47.940
47.619

2.329
46
99.330
99.812

0.099

Level 2

318
323.700
317.969

16.884
48
98.229
98.239
0.002



APG Analytical Products Group, Inc.

Customer Code: 8254

Parameter: Magnesium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Potassium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Sodium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:-

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd. Belpre, Ohio 45714

mg/L
Level 1

2.28
2.101
2.084
0.102

29
99.211
108.520
1.912

mng/L
Level 1

45.0
40.190
40.697

3.033
31
101.262
111.968
1.419

mg/L
Level 1

35.9
31.390
31.271

2.384
36
99.619

114.368
1.942

(614) 423-4200

Page: 6

Level 2

2.52
2.344
2.330
0.135

33
99.395
107.509
1.404

Level 2

40.6
36.130
36.293

3.006
31
100.450
112.372
1.433

Level 2

37.7
33.860
33.765

2.428
38
99.720

111.341
1.621



APG Analgtical Products Group, Inc.

Customer Code: 8254
Parameter: Sulfate

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Total Hardness as CaCoO3

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: pH

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

mg/L
Level 1

19.8
21.490
21.855

2.584
40
101.697
92.136
0.795

mg/L
Level 1

16
14.340
14.970

2.233
42
104.397
111.576
0.461

Units
Level 1

7.10
6.930
6.888
0.227

122
99.401
102453
0.931

(614) 4234200

Page: 7

Level 2

14.992
16.520
17.001
2.330
42
102.909
90.751
0.862

Level 2

23
21.370
21.185

1.886
44
99.133

107.628
0.963

Level 2

8.87
8.640
8.698
0.196

115

100.675

102.662
0.876



A?G Analytical Products Group, Inc.

Customer Code: 8254 Page: 8
Parameter: Aluminum ug/L

Level 1 Level 2
Your Result: 79.2 170
Reference Value: 71.630 153.500
Mean of Reporting Laboratories: 75.463 159.259
Actual Standard Deviation: 12.523 23.839
Number Reporting: 35 34
Average % Recovery: 105.351 103.752
Your % Recovery: 110.568 110.749
Deviation from Mean - z Score: 0.298 0.451
Comment:
Parameter: Antimony ug/L

Level 1 Level 2
Your Result: 167 951
Reference Value: 168.800 844.200
Mean of Reporting Laboratories: 174.245 881.476
Actual Standard Deviation: 38.181 124.862
Number Reporting: 33 33
Average % Recovery: 103.226 104.416
Your % Recovery: 98.934 112.651
Deviation from Mean - z Score: 0.190 0.557
Comment:
Parameter: Arsenic ug/L )

Level 1 Level 2
Your Result: 72.2 147
Reference Value: 75.930 151.900
Mean of Reporting Laboratories: 75.679 154.936
Actual Standard Deviation: 5.919 12.400
Number Reporting: 44 45
Average % Recovery: 99.670 101.998
Your % Recovery:’ 95.088 96.774
Deviation from Mean - z Score: 0.588 0.640
Comment:

2730 Washington Bivd. Belpre, Ohio 45714 (614) 423-4200



APG Analytical Products Group, Inc.

Customer Code: 8254
Parameter: Barium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your ¥ Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Beryllium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Boron

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Blvd. Belpre, Ohio 45714

ug/L
Level 1

257
247.600
246.650

13.636
41
99.616
103.796
0.759

ug/L
Level 1

63.0
62.810
61.722

2.918
40
98.268

100.302
0.438

ug/L
Level 1

93.8
98.300
96.537

7.089
16
98.207
95.422

0.386

(614) 423-4200

Page: 9

Level 2

1270
1237.900
1221.164

52.704
39
98.648
102.593
0.927

Level 2

124
125.600
123.967

7.563
42
. 98.700
98.726
0.004

Level 2

287
295.000
290.975

13.077
16
98.636
97.288
0.304




A?G Analytical Products Group, Inc.

Customer Code: 8254

Parameter: Cadmium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Chromium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Cobalt

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:-

Deviation from Mean - z Score:

Comment:

2730 Washington Blvd. Belpre, Ohio 45714

ug/L
Level 1

29.0
29.460
29.272

2.077
57
99.363
98.439

0.131

ug/L
Level 1

35.0
34.670
35.002

5.120

57
100.958
100.952
0.000446

ug/L
Level 1

41.7
41.740
40.594

3.585
31
97.253
99.904

0.309

(614) 423-4200

Page: 10

Level 2

116
117.800
116.378

6.629
61
98.793
98.472

0.057

Level 2

119
108.300
109.628

11.451
65
101.227
109.880
0.818

Level 2

263
260.900
260.832

11.444
34
99.974
100.805
0.189



A?G Analygtical Products Group, Inc.

Customer Code: 8254

Parameter: Copper

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Iron

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Lead

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery::

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

ug/L
Level 1

73.8
75.790
75.593

3.808
63
99.740
97.374

0.471

ug/L
Level 1

39.1
41.530
42.422

6.590
45
102.148
94.149
0.504

ug/L
Level 1

108
111.500
110.203
12.807
63
98.837
96.861
0.172

(614) 423-4200

Page: 11

Level 2

113
113.700
114.362

7.178
71
100.582
99.384
0.190

Level 2

211
207.700
209.350

14.285
56
100.794
101.589
0.116

Level 2

213
223.000
222.174

14.343
61
99.630
95.516
0.640



Customer Code: 8254

Parameter: Manganese

Your Result:

Reference Value: )

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Mercury

Your Result:

Reference Vvalue:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean -~ z Score:

Comment:
Parameter: Molybdenum

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

ug/L
Level 1

ug/L
Level 1

ug/L
Level 1

APG Analytical Products Group, Inc.

61.0
56.010
56.150

4.574
50

100.250
108.909

1.060

1.02
0.950
0.970
0.183

43

102.117
107.368

0.272

115

120.600
115.435

10.343
23
95.717
95.357
0.042

(614) 423-4200

Page: 12

Level 2

145
140.000
140.642

10.383
52
100.459
103.571
0.420

Level 2

4.91
4.770
4.559
0.707

45
95.573
102.935
0.497

Level 2

301
301.500
292.627

11.831
22
97.057
99.834
0.708




Customer Code: 8254

Parameter: Nickel

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Selenium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Silver

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:’
Deviation from Mean - z Score:

Comment:

2730 Washington Blvd.

Belpre, Ohio 45714

A?G Analytical Products Group, Inc.

ug/L
Level 1

85.0
76.280
75.753

6.368
59
99.309

111.432
1.452

ug/L
Level 1

21.8
23.600
23.592

4.337
46
99.966
92.373

0.413

ug/L
Level 1

46.5
46.200
46.133

3.461
47
99.854

100.649
0.106

{614) 423-4200

Page: 13

Level 2

169
152.600
152.611

12.705
62
100.008
110.747
1.290

Level 2

62.4
65.600
68.321
11.835
43

104.148
95.122
0.500

Level 2

121
128.300
130.874

9.117
53
102.006
94.310
1.083



Customer Code: 8254

Parameter: Thallium

Your Result:
Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:

Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

" Parameter: Vanadium

Your Result:
Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:

Number Reporting:

Average % Recovery:

Your % Recovery:

" Deviation from Mean - z Score:

Comment:

Parameter: 2Zinc

Your Result:
Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:

Number Reporting:

Average % Recovery:

Your % Recovery:-

Deviation from Mean - 2z Score:

Comment:

2730 Washington Bivd.

APG Analytical Products Group, Inc.

Beipre, Ohio 45714

ug/L
Level 1

70.5
67.180
68.283

5.919
27
101.641
104.942
0.375

ug/L
Level 1

70.3
67.980
68.408

3.247
26
100.629
103.413
0.583

ug/L
Level 1

75.0
71.530
71.465

6.999
62
99.908

104.851
0.505

(614) 423-4200

Page: 14

Level 2

273
268.700
270.047

24.907
31
100.501
101.600
0.119

Level 2

1070
1062.300
1089.256

55.889
32
102.538
100.725
0.345

Level 2

240
238.400
237.082

16.020
63
99.447
100.671
0.182



t

APG Analytical Products Group, Inc.

Customer Code: 8254
Parameter: Phenol

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Cyanide

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Residual Chlorine

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:’

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd. Beipre, Ohio 45714

mg/L
Level 1

0.205
0.200
0.198
0.020
36
99.097
102.500
0.339

mg/L
Level 1

0.680
0.639
0.626
0.085
33
97.932
106.416
0.635

mg/L
Level 1

0.46
0.469
0.448
0.055

63

95.443

98081
0.225

(614) 423-4200

Page: 15

Level 2

2.348
2.321
2.306
0.220
36
99.357
101.163
0.191

Level 2

3.664
3.586
3.486
0.499
32
97.210
102.175
0.357

Level 2

6.5
6.729
6.494
0.681

56

96.500

96.597
0.010



A?G Analytical Products Group, Inc.

Customer Code:

Parameter: Fluoride

Your Result:

Reference Value:

Mean of Reporting Laboratories:

Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Hexavalent Chromium

Your Result:

Reference Value:

Mean of Reporting Laboratories:

Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Uranium

Your Result:

Reference Value:

Mean of Reporting Laboratories:

Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:-

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Beipre, Ohio 45714

mg/L
Level 1

1.50
1.500
1.514
0.164

33
100.937
100.000

0.086

mg/L
Level 1

NA
0.069
0.067
0.005

23
96.799

0.000

Unreported

ug/L
Level 1

79.6
80.080
78.133
2.412
6
97.569
99.401
0.608

(614) 423-4200

Page: 16

Level 2

6.74
6.750
6.863
0.432

34
101.679
99.852
0.285

Level 2

NA
0.130
0.131
0.014

23
101.137

0.000

Unreported

Level 2

542
580.600
545.050

40.891
6

93.877

93.352
0.075



ot

Dem Level 1 Level 2 Test Method‘ Trace Metals Level 1 Level 2 Method
!..m Oxygen Demand mgit | [9(,4 | 19,3 |FPA4-yps§ | Aluminum ugh [74.2. | 170 |=Pk 2007
Chemical Oxygen Demand mgit (32 3 23 —PH -4/0.4 Antimony ught | 161 98] EPAR -200,7
Total Organic Carbon mgit [ |32, 1 EPA- 4S5, ) Arsenlc ught |'22.,2 11477 |EPR 20,2
Nutrients ' Barium uglL |1251 270 |EPR-200.7
Ammonia Nitrogen as N mglL 10,43 |5 0 |EPA-350.3 Beryliium ugh 3.0 | (24 |EPH-200.%
Nitrate Nitrogen as N mgit Q.49 287 |I=EP4-30D Boron wi (43,8 287 |E£A -200.7
Orthophosphate as P mgit 10,33 |(,. 48  |sm- lﬂ‘ﬁﬂ‘_ Cadmium ugit |29,0 ML Epﬂ-‘aﬂog ]
Total Kjeldahl Nitrogen mat [Not A na ly=led Ghromium ugh |35.D |14 | EPn-200.4
Total Phosphorus as P mot |Q,4 2 [7,34 |SM-422 Cobalt wgt | 417 | 20,3 | EPA-2w.1]
Solids Copper ught | 732 143 EP}’}M
Tolal Suspended Solids mg/L 3? 17.2. E PA o | lgg . fron ug/L 34. l 2,“ EPI’-}QOO. )7
Total Dissolved Solids mon |J97 455 FPA-/b.] Lead wg |/0¢ 1243 |EPA -239.2
Oii & Grease Manganese ug/L (], 145 [EPH-200, 7
Oil & Grease mon |{9.le 143,77 |EPA-413.) Mercury wit |02 [4.9) |Eps =245,
Minerals Molybdenum w | 1S |35 | EPA-206
Alkalinity as CaC03 mgiL | 4 5 52 EPA-2R.1 Nickel uglt (€5,0 [0 |EPA-20.7
Calcium mgib (2,5 |81 EP} 2007 | Selenium ugit [227 § 14«244 EPA 2702
Chloride mgi. 145,35 |42 85 |EPA-325. 3 Siiver v |46.9 | /2] |EPA-2m,7
Conductivity umholicm | 313 31Y EPA- /;ZQ.J_ Thallium wit | 70,9 |2 "13 Ep/4 2.2
Magnesium mg/L | 2. Q? .52 EP4 -200,47 | Vanadium ugit |70, 3 1570 &PH =X0,77 |
Potassium mgit | 45,0 |4p. EBPY-200.7 Zinc uwt |79.0 | 240 B P400.7
Sodium mgi | 5.9 121,77 |KPH-20D,°7
Sulfate mgt | 14. 8 14 4942 P4 -0 0 Phenol mgiL [ 209 Y2 EPK 40, ]
Total Hardness as CaC02 mgit | b 23 SM "‘3/‘! Cyanide mgit 10 pf> |3, L4 [EPA -35%.2
pH Residual Chlorine mgiL | _Q4G -5 SM-4ogc
pH units |72 10 |Z. 27 EPA ~150. | Aluminum High Level mgit | AJa) [ Vial\{;' 4:.,(;!
gcg)%rt“ALL Frggjlts as rr;gl;‘except as indicated Fluoride mgit 1].50 6. —7$( EPA -0. 2
. T Total Organic Halides (TOX) uglt | o 1y AN A ‘
Hexava:nt Chromlum mg/L , @\" H, H Ll -
Uranium ugn |74, [ 1942  [E¢—1910
R 99y 8254




May 1993

Prepared for

Martin Marietta Energy Systems

Plant K-25
Hwy 58 at Blair R4
Oak Ridge, TN 37831

8254

.-

89/92= 96.7% Acceptable

Rating

Warning
Warning
Unacceptable
Unacceptable
Unacceptable

Reported True
Analyte Value Value
Sodium 1 41.2 mg/L 37.83 mg/L
Sodium 2 36.7 mg/L 32.620 mg/L
Total Hardness 2 61 mg/L 67.670 mg/L
Silver 2 267 ug/L 385.00 ug/L
Uranium 2 994 ug/L 900.9 ug/L
Analytical Products Group, Inc.

2730 Washington Bivd.
Belpre, Ohilo 45714
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INTRODUCTION

The Proficiency Environmental Testing Program is
designed to evaluate your laboratory’s performance against
other participating laboratories on the same set of
standards. Standard levels have been chosen to assist you
in ensuring that the procedure is in-control. In most
cases, standard levels are not designed to challenge the
detection limits of the method.

The following information is provided to assist you in
the evaluation of the report. a1l statistical measures have
been calculated based upon generally accepted formulae.

Your Result: Every effort has been made to insure
correct data entry. Should you find a data entry
error please notify Analytical Products Group and
we will adjust the data and reissue the report.

Reference Value: The reported Reference Value is
the calculated True Value of the standard based
upon the actual composition of the standard.

Mean of Reporting Laboratories: This value is the
Mean value of all reporting laboratories after
Outliers have been removed. Please note the
normalization of Solids data discussed below.

Standard Deviation: This parameter is also
calculated on the data set after Outliers have
been removed.

Outliers: Outliers are evaluated based upon the
ASTM recommended t Test at the 0.05 significance
level. oOutliers are marked in the report for
rapid identification. APG will provide additional
information on Outliers as requested. Outliers do
not necessarily indicate poor performance. They
can be caused by a faulty standard, calculation
errors, or a dilution error. However, a review
each element of the analytical process is
indicated. If we can assist you in determination
of why a value was an Outlier, please contact APG.

2730 Washington Bivd. Belpre, Ohio 45714 (614) 423-4200




A PG Anaiytcal Products Group, Inc \

8olids Standards: Solids standards are individually
prepared gravimetrically and each standard has a
unigque Reference Value. In order to allow
comparison between laboratories, the reported Means
and Standard Deviation have been normalized based
upon the following formula:

X = (Reference Value-Your Result) /Reference Value

The resulting statistics are therefore reported as
relative values. The Relative Error is related to
the Mean Recovery and the Relative Deviation is
related to the Standard Deviation.

Deviation from the Mean or g score: This result is
an expression of how far your reported value was
from the Mean of all reporting laboratories in terms
of number of Standard Deviations. As a point of
reference, EPA Warning Limits are 1.96 deviations
from the Mean and EPA Acceptance Limits are 2.58
deviations from the Mean.

Comment Line: Following the Deviation from the Mean
for each parameter is a Comment line. The Comment
line may have one of the four entries:

Entry Description
Unreported No data was submitted
Warning Data between 1.97 and 2.58 Deviations

Data outside 95% Confidence Interval

Unacceptable Data more than 2.58 Deviations Data
outside 99% Confidence Interval

Blank Data within 95% Cconfidence Interval

These notations can be used as a guideline in
evaluating your performance.

2730 Washington Bivd. Belpre, Ohio 45714 (614) 423-4200




ArG Analytical Products Group, Inc.

Comment Section: This section contains comments
submitted to Analytical Products Group by program
participants. It also contains comments from APG
to participants concerning unusual characteristics
of the data set or problems with standards which
could influence the interpretation of the data.

Oorganic Standards: The analysis of environmental
samples for organic compounds requires complex
methodologies. The Organics report is divided
into two sections. The first section is a summary
of your performance on the samples based upon the
compounds which were spiked into the standards.
The spiked value is the theoretical true value of
the sample based upon the gravimetric preparation
and the dilution instructions included with the
sample. The Mean and Standard Deviation are
calculated using generally accepted procedures.

The second section of the report covers compounds
which you reported, but which were not
intentionally added to the sample. Rather than
make a judgement as to whether this data
represents false positives or actual contamination
of the sample, APG has provided an analysis of
laboratories reporting the same compound.

Performances Evaluation S8ummary: The section
summarizes performance data in a format similar to
the USEPA DMR-QA Report. Detailed information on
each parameter is included in the main report.

Submitted: June 18, 1993

g,

Thomas V. Coyner
General Manager

2730 Washington Blvd. Belpre, Ohio 45714 (614) 423-4200




1.

2.

3.

APG Analghcal Products Group, Inc.

Comments

May 1993

Total Kjeldahl Nitrogen Level 1

Overall performance on this parameter appears to be
inconsistent with previous studies. The relative
standard deviation for this month was 38% and the
average percent recovery was 122%. The data
distribution is shown on the attached graph.

Aluminum Level 1

Although the average percent recovery was 105% the
relative deviation was again high on this sample. The
RSD for level 1 was 25.6% versus 8% for the level 2
standard. Again, the distribution is attached for your
review. :

Fuels Program

The data from the first month of the trial has been
included in normal PET formats. A séparate report on
the program will isolate performance by method.

Several comments on the initial trial have been
received. The instructions for the handling and
dilution of the Gasoline samples have been revised for
the second month of the trial to reflect typical purge
and trap methods. Likewise, comments regarding samples
ranges will be built into the July sample set and two
distinct ranges will be provided.

2730 Washington Blvd. Belpre, Ohio 45714 (614) 423-4200
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L4

(.?‘m iance Tracssing System

Performance Evaluation Summary
Customer Code: 8254 May, 1993 Page: 1
Reference Standard
Parameter Level Reported Value Mean Deviation Acceptance Range Comment
Standard: Demand mg/L
Biochemical Oxygen Demand 1 229.1 234.000 217.811 38.997 117.200 318.422
Biochemical Oxygen Demand 2 6.23 6.660 6.657 1.876 1.818 11.496
Chemical Oxygen Demand 1 360 376.800 359.880 24.277 297.245 422.514
Chemical Oxygen Demand 2 7 10.740 11.313 3.768 1.592 - 21.034
Total Organic Carbon 1 146 141.900 139.393 13.044 105.740 - 173.047
Total Organic Carbon 2 3.9 4.040 4.228 0.784 2.205 - 6.251 .
Standard: Nutrients mg/L
Ammonia Nitrogen as N 1 0.174 0.241 0.276 0.092 0.040 - 0.513
Ammonia Nitrogen as N 2 2.77 2.757 2.725 0.264 2.044 - 3.405
Nitrate Nitrogen as N 1 0.80 0.943 0.925 0.083 0.711 - 1.138
Nitrate Nitrogen as N 2 8.24 9.781 9.548 0.700 7.741 - 11.355
Orthophosphate as P 1 0.46 0.458 0.465 0.024 0.402 - 0.528
Orthophosphate as P 2 8.22 7.925 7.968 0.382 6.982 - 8.954
Total Kjeldahl Nitrogen 1 NA 0.468 0.571 0.218 0.010 - 1.133 Unreported
Total Kjeldahl Nitrogen 2 NA 1.707 1.770 0.316 0.953 - 2.587 Unreported
Total Phosphorus as P 1 0.44 0.419 0.421 0.047 0.300 - 0.541
Total Phosphorus as P 2 4.04 3.566 3.560 0.359 2.634 - 4.485
Standard: Solids mg/L
Total Suspended Solids 1 53 " 60.800 53.040 4.846 40.537 - 65.544
Total Suspended Solids 2 311 321.500 291.815 28.689 217.797 - 365.832
Total Dissolved Solids 1 159 139.600 147.298 21.162 92.701 - 201.895
Total Dissolved Solids 2 536 502.800 510.044 30.373 431.681 - 588.408
\ Analytical Products Group, Inc. 2730 Washington Blvd.,

Belpre, Ohio 45714 (614) 423-4200 )




ornianceTracsing System,

Customer Code: 8254

Standard: Oil & Grease mg/L

0il & Grease
0il & Grease

Standard: Minerals mg/L

Alkalinity as CaCoO3
Alkalinity as CaCoO3
Calcium

Calcium

Chloride

Chloride

Conductivity umho/cm
Conductivity umho/cm
Magnesium

Magnesium

Potassium

Potassium

Sodium

Sodium

Sulfate

Sulfate

Total Hardness as CaCoO3
Total Hardness as CaCO03

Standard: pH Units

PH

\ Analytical Products Group, Inc.

Parameter Level

[

NENFRENRERNMNRENREODHEORNRD R

Reported

48
29
40.3
23.8
116
86
568
466

129
61

May,

Reference

Val

47.
29.
38.
21.
117.
87.
569.
471.
10.

19.

42

37.

32
33

39.
139.
67.

1993

ue

.990
.970

620
980
080
100
970
160
700
300
860
.640
840
.470
830
.620
.280
130
790
670

.840

2730 Washington Bivd.,

‘

Mean

8.046
31.783

47.052
30.284
38.416
21.372
117.332
86.705
554.600
452.860
10.681
3.539
19.617
42.088
37.837
32.677
33.031
39.554
138.565
67.072

3.793

Standard
Deviation

NN

NN WNFEFENDMEOOBRMRMWOMRNDNLNW

.903
.647

.113
.397
.410
.836
.916
.719
.850
.813
.461
.228
.106
.874
.354
.896
.299
.717
.037
.313

.135

Page: 2

Acceptance Range

0.555 - 15.536
19.795 - 43.772
39.019 - 55.084
24.100 - 36.468
32.200 - 44.633
16.635 - 26.109
99.488 - 135,176
77.110 - 96.299

485.326 - 623.874
388.842 - 516.879

9.490 - 11.871

2.949 - 4.128
16.762 - 22.471
34.673 - 49.503
34.343 - 41.331
27.784 - 37.569
27.099 - 38.963
29.964 - 49.144

125.569 - 151.561
61.103 - 73.040
3.445 - 4.141

Belpre, Ohlo 45714

Comment

Warning
Warning

Unacceptable

(614) 423-4200 J



ﬁ‘orn rance [racsing System_ . ‘

Customer Code: 8254 May, 1993 Page: 3
Reference Standard
Parameter Level Reported Value Mean Deviation Acceptance Range

pH 2 9.7 9.640 9.460 0.233 8.858 - 10.061
Standard: Trace Metals ug/L

Aluminum 1 53.1 40.930 43.369 11.123 14.672 72.067
Aluminum 2 551 511.700 505.218 40.260 401.349 609.088
Antimony 1 484 440.700 453,345 49.007 326.907 §79.782
Antimony 2 760 661.100 697.340 66.237 526.449 868.231
Arsenic 1 18.5 18.980 18.669 1.987 13.541 23.796
Arsenic 2 370 379.700 376.295 38.923 275.874 476.718
Barium 1 811 796.200 782.980 35.997 690.106 875.853
Barium 2 1220 1194.400 1176.084 54.342 1035.883 1316.285
Beryllium 1 23.7 25.120 24.611 1.5458 20.625 28.598
Beryllium 2 180 188.400 186.284 8.500 164.355 208.212
Boron 1 164 157.900 153.250 20.227 101.064 205.436
Boron 2 292 296.000 291.317 23.176 231.523 351.112
Cadmium 1 62.0 58.910 58.389 3.448 49.492 67.285
Cadmium 2 154 147.300 146.496 8.394 124.839 168.152
Chromium 1 23.5 22.310 22.803 3.338 14.190 31.416
Chromium 2 301 278.900 276.578 18.462 228.94¢ 324.209
Cobalt 1 49.6 46.960 45.668 3.035 37.838 53.499
Cobalt 2 214 208.700 207.374 13.600 - 172.287 242.462
Copper 1 79.5 75.790 76.013 5.922 60.733 91.293
Copper 2 162 151.600 151.251 10.792 123.408 179.094
Iron 1 62.1 58.880 57.990 7.825 37.802 78.179
Iron 2 674 630.800 631.653 29.121 556.521 706.784
Lead 1 33.8 33.450 32.897 3.187 24.673 41.120
Lead 2 268 278.700 275.158 23.652 214.136 336.180
Manganese 1 29.9 28.010 28.408 1.926 23.440 33.377
Manganese 2 121 112.000 113.513 6.270 97.335 129.691
Mercury 1 1.63 1.670 1.691 0.254 1.036 2.346
Mercury 2 3.54 3.580 3.703 0.484 2.455 4.951

\ Analytical Products Groqp, Inc. 2730 Washington Bivd., Belpre, Ohio 45714

Comment:

(614) 423-4200 )



rniance [racsing System

Customer Code:

Parameter
Molybdenum
Molybdenum

Nickel
Nickel
Selenium
Selenium
Silver
Silver
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

Standard: Phenol mg/L

Phenol
Phenol

Standard: Cyanide mg/L

Cyanide
Cyanide

Standard: Residual Chlorine mg/L

Residual Chlorine
Residual Chlorine

\ Analytical Products Group, Inc.

Level

N NN RNRENDRENDRSN S

[

[

Reported
174
308
35.8
173
26.3
129
39.2
267
130
659
96.1
1170
28.6
205

Q

.322
3.318

0.444
2.639

o

.55

Reference
Value
180.900
301.500

30.470
152.400
26.230
131.100
35.940
385.000
136.420
682.100
95.050
1140.700
29.860
199.000

o

.320
.320

W

0.432
2.561

Q

.506
.681

-

‘

May, 1993

Mean

175

296.
30.

152

25.
128.
36.

385

132,

658
95
1127
29
199

=]

= O

2730 Washington Bivd.,

.558
018
892
.935
335
590
740
.132
716
. 055
.359
.629
.848
.878

.298
.164

-434
.551

.482
.635

Standard
Deviation

17.559
35.609
4.024
12.650
3.491
9.427
3.744
20.912
11.714
63.728
5.807
79.560
4.822
14.640

0.060
0.422

0.051
0.464

0.051
0.189

Page: 4

Acceptance Range

130.255
204.145
20.510
120.298
16.328
104.268
27.079
331.180
102.493
493.637
80.377
922.364
17.407
162.106

0.142
2.076

0.303
1.355

0.351
1.148

Belpre, Ohlo 45714

220.860
387.890
41.273
185.572
34.342
152.912
46.400
439.084
162.939
822.472
110.342
1332.89%4
42.288
237.650

0.453
4.253

0.565
3.747

0.613
2.122

Comment

Unacceptable.

(614) 423-4200 )



(_ﬁ‘ormanceTramlng System. ‘ }

Customer Code: 8254 May, 1993 Page: §
Reference Standard
Parameter Level Reported Value Mean Deviation Acceptance Range Comment

Standard: Fluoride mg/L

Fluoride 1 0.449 0.450 0.446 0.043 0.336 - 0.556

Fluoride 2 7.4 7.440 7.340 0.410 6.282 - 8.398

Standard: Hexavalent Chromium mg/L

Hexavalent Chromium 1 NA 0.084 0.081 0.007 0.062 - 0.100 Unreported
Hexavalent Chromium 2 NA 0.363 0.367 0.026 0.299 - 0.434 Unreported .
Standard: Uranium ug/L

Uranium 1 99.3 100.100 98.533 2.638 91.727 - 105.339

Uranium 2 994 900.900 877.667 28.891 803.129 - 952,204 Unacceptable

\ Analytical Products Group, Inc. 2730 Washington Bivd., Belpre, Ohio 45714 (614) 423-4200 J



AP G Anaigtcal Products Group, Inc

Customer Code: 8254

Parameter: Biochemical Oxygen Demand

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Chemical Oxygen Demand

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Conment:

Parameter: Total Organic Carbon

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean -~ z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

ng/L
Level 1

229.1
234.000
217.811

38.997
91
93.082
97.906

0.289

mng/L
Level 1

360
376.800
359.880

24.277
48
95.509
95.541
0.005

ng/L
Level 1

146
141.900
139.393

13.044
36
98.233
102.889
0.506

(614) 423-4200

Page: 1

Level 2

6.23
6.660
6.657
1.876

86

99.959

93.544
0.228

Level 2

7
10.740
11.313

3.768
43
105.338
65.177
1.145

Level 2

3.9
4.040
4.228
0.784

41
104.658
96.535
0.419



Customer Code: 8254

Parameter: Ammonia Nitrogen as N

Your Result:
Reference Value:

Mean of Reporting Laboratories:

PG i rosoes e

Actual Standard Deviation:

Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Nitrate Nitrogen as N

Your Result:
Reference Value:

Mean of Reporting Laboratories:

Actual Standard Deviation:

Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Orthophosphate as P

Your Result:
Reference Value:

Mean of Reporting Laboratories:

Actual Standard Deviation:

Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Blvd.

Belpre, Ohio 45714

mng/L
Level 1

0.174
0.241
0.276
0.092
67
114.572
72.199
1.114

mg/L
Level 1

0.80
0.943
0.925
0.083

44

98.078

84.836
1.509

mg/L
Level 1

0.46
0.458
0.465
0.024

39
101.461
100.437

0.193

(614) 423-4200

Page: 2

Level 2

2.77
2.757
2.725
0.264

66
98.832
100.472
0.171

Level 2

8.24
9.781
9.548
0.700

43

97.614

84.245
1.867

Level 2

8.22
7.925
7.968
0.382

37
100.539%
103.722

0.660



ArG Analytical Products Group, inc.

Customer Code: 8254

Parameter: Total Kjeldahl Nitrogen

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Total Phosphorus as P

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Total Suspended Solids

Your Result:

Reference Value:

Relative Error % :

Relative Deviation % :

Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

mg/L
Level 1

NA
0.468
0.571
0.218

34
122.053

0.000

Unreported

mg/L
Level 1

0.44
0.419
0.421
0.047

45
100.391
105.012

0.414

mg/L
Level 1

53
60.800
12.762

7.971
127
87.238
87.171
0.008

(614) 423-4200

Page: 3

Level 2

NA
1.707
1.770
0.316

33
103.691

0.000

Unreported

Level 2

4.04
3.566
3.560
0.359

44
99.826
113.292
1.339%

Level 2

311
321.500
9.233
8.923
123
90.767
96.734
0.669



AP G rnaiytcal roducts Group,Inc

Customer Code: 8254

Parameter: Total Dissolved Solids

Your Result:

Reference Value:

Relative Error % :

Relative Deviation % :

Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: 0il & Grease

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Alkalinity as Caco3

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.,

Belpre, Ohio 45714

mg/L
Level 1

159
139.600
5.515
15.159
57
105.515
113.897
0.553

mg/L
Level 1

7.9
8.990
8.046
2.903

60

89.497

87.875
0.050

ng/L
Level 1

48
47.620
47.052

3.113
54
98.807

100.798
0.305

(614) 423-4200

Page: 4

Level 2

536
502.800
1.441
6.041
55

101.441
106.603
0.855

Level 2

28.2
34.970
31.783

4.647
59
90.888
80.641

0.771

Level 2

29
29.980
30.284

2.397
50
101.014
96.731
0.536



A PG Anagtical Products Group,Inc

Custoner Code: 8254

Parameter: Calcium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:
Parameter: Chloride

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Conductivity umho/cm

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your ¥ Recovery:

Deviation from Mean - z Score:

Comnment:

2730 Washington Bivd.

Belpre, Ohio 45714

ng/L
Level 1

40.3
38.080
38.416

2.410
39
100.883
105.830
0.782

ng/L
Level 1

116
117.970
117.332

6.916
53
99.459
98.330

0.193

umhos/cm
Level 1

568
569.700
554.600

26.850
60
97.349
99.702
0.499

(614) 423-4200

Page: 5

Level 2

23.8
21.100
21.372

1.836
42
101.290
112.796
1.322

Level 2

86
87.160
86.705

3.719
53
99.477
98.669

0.189

Level 2

466
471.300
452.860

24.813
57
96.088
98.875
0.530



| /.\PGAngqgucgl_Products Group, Inc.

Customer Code: 8254 Page: 6
Parameter: Magnesium mg/L

Level 1 Level 2
Your Result: 11.3 3.93
Reference Value: 10.860 3.640 .
Mean of Reporting Laboratories: 10.681 3.539
Actual Standard Deviation: 0.461 0.228
Number Reporting: 36 36
Average % Recovery: 98.348 : 97.215
Your % Recovery: 104.052 107.967
Deviation from Mean - z Score: 1.343 1.714
Comment:
Parameter: Potassium ng/L

Level 1 Level 2
Your Result: 21.2 46.7
Reference Value: 19.840 ' 42.470
Mean of Reporting Laboratories: 19.617 42.088
Actual Standard Deviation: 1.106 2.874
Number Reporting: 38 38
Average % Recovery: 98.874 99.100
Your % Recovery: 106.855 109.960
Deviation from Mean - z Score: 1.431 1.605
Comment:
Parameter: Sodium mg/L

Level 1 Level 2
Your Result: 41.2 36.7
Reference Value: 37.830 32.620
Mean of Reporting Laboratories: 37.837 32.677
Actual Standard Deviation: 1.354 1.896
Number Reporting: 40 39
Average % Recovery: 100.018 100.174
You; % Recovery: 108.908 112.508
Deviation from Mean - z Score: 2.484 2.122
Comment : Wafning Warning

2730 Washington Bivd. Belpre, Ohio 45714 (614) 423-4200




A?G Anajgbcal Products Group, Inc.

Customer Code: 8254

Parameter: Sulfate

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Total Hardness as CaCoO3

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: pH

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

mg/L
Level 1

32
33.280
33.031

2.299
52
99.252
96.154

0.448

mg/L
Level 1

129
139.790
138.565

5.037
49
99.124
92.281

1.899

Units
Level 1

3.8
3.840
3.793
0.135

125
98.781
98.958

0.051

(614) 423-4200

Page: 7

Level 2

39
39.130
39.554

3.717
53
101.083
99.668
0.149

Level 2

61
67.670
67.072

2.313
46
99.116
90.143

2.625

Unacceptable

Level 2

9.7
9.640
9.460
0.233

131
98.128
100.622
1.032



ArPG Analytical Products Group, Inc

Customer Code: 8254 Page: 8
Parameter: Aluminum ug/L

Level 1 Level 2
Your Result: 53.1 551
Reference Value: 40.930 511.700
Mean of Reporting Laboratories: 43.369 505.218
Actual Standard Deviation: 11.123 40.260
Number Reporting: 49 51
Average § Recovery: 105.960 98.733
Your % Recovery: 129.734 107.680
Deviation from Mean - z Score: 0.875 1.137
Comment:
Parameter: Antimony ug/L

: Level 1 Level 2

Your Result: 484 - 760
Reference Value: 440.700 661.100
Mean of Reporting Laboratories: 453.345 697.340
Actual Standard Deviation: 49.007 66.237
Number Reporting: ‘ 42 41
Average % Recovery: 102.869 105.482
Your ¥ Recovery: 109.825 114.960
Deviation from Mean - z Score: 0.626 0.946
Comment:
Parameter: Arsenic ug/L

Level 1 Level 2
Your Result: 18.5 370
Reference Value: 18.980 379.700
Mean of Reporting Laboratories: 18.669 376.295
Actual Standard Deviation: 1.987 38.923
Number Reporting: 48 50
Average % Recovery: 98.360 99.103
Your % Recovery: 97.471 97.445
Deviation from Mean ~ z Score: 0.085 0.162
Comment:

2730 Washington Blvd. Belpre, Ohio 45714 (614) 423-4200




A?GW Products Group, Inc.

Customer Code: 8254

Parameter: Barium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Beryllium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Boron

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - 2 Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

ug/L
Level 1

811
796.200
782.980

35.997
48
98.340
101.859
0.778

ug/L
Level 1

23.7
25.120
24.611

1.545
43
97.975
94.347

0.590

ug/L
Level 1

164
157.900
153.250

20.227
22
97.055
103.863
0.531

(614) 423-4200

Page: 9

Level 2

1220
1194.400
1176.084

54.342
50
98.467
102.143
0.808

Level 2

180
188.400
186.284

8.500
47
98.877
95.541

0.739

Level 2

292
296.000
291.317

23.176
23
98.418
98.649
0.029



Customer Code: 8254

Parameter: Cadmium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your & Recovery:

Deviation from Mean ~ z Score:

Comment:

Parameter: Chromium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Cobalt

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Sstandard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd. Belpre, Ohio 45714

APG Analgbcal Products Group, Inc.

ug/L
Level 1

62.0
58.910
58.389

3.448
60
99.115

105.245
1.047

ug/L
Level 1

23.5
22.310
22.803

3.338
65
102.208
105.334
0.209

ug/L
Level_l

49.6
46.960
45.668

3.035
34
97.249

105.622
1.295

(614) 423-4200

Page: 10

Level 2

154
147.300
146.496

8.394
64
99.454

104.549
0.894

Level 2

301
278.900
276.578

18.462
70
99.167
107.924
1.323

Level 2

214
208.700
207.374

13.600
39
99.365
102.540
0.487



Customer Code: 8254

Parameter: Copper

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Iron

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Lead

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Blvd.

Belpre, Ohio 45714

ug/L
Level 1

79.5
75.790
76.013

5.922
67
100.294
104.895
0.589

ug/L
Level 1

62.1
58.880
57.990

7.825
62
98.489

105.469
0.525

ug/L
Level 1

33.8
33.450
32.897

3.187
52
98.346

101.046
0.283

(614) 423-4200

Page: 11

Level 2

162
151.600
151.251

10.792
75
99.770
106.860
0.996

Level 2

674
630.800
631.653

29.121
65
100.135
106.848
1.454

Level 2

268
278.700
275.158

23.652
63
98.729
96.161
0.303



Customer Code: 8254

Parameter: Manganese

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Mercury

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Molybdenum

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

AP G Anaiytical Products Grovp, Inc

ug/L
Level 1

29.9
28.010
28.408

1.926
52

101.423
106.748

0.775

ug/L
Level 1

1.63
1.670
1.691
0.254

46

101.255

97.605
0.240

ug/L
Level 1

174

180.900
175.558

17.559
33
97.047
96.186
0.089

(614) 423-4200

Page: 12

Level 2

121
112.000
113.513

6.270
56
101.351
108.036
1.194

Level 2

3.54
3.580
3.703
0.484

47
103.439
98.883
0.337

Level 2

308
301.500
296.018

35.609
34
98.182
102.156
0.336



APG Analghcal Products Group, Inc.

Customer Code: 8254

Parameter: Nickel

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Selenium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - 2z Score:

Comment:

Parameter: Silver

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

ug/L
Level 1

35.8
30.470
30.892

4.024
60

101.384
117.493

1.220

Level 1

26.3
26.230
25.335

3.491
46
96.589

100.267

0.276

Level 1

39.2
35.940
36.740

3.744
51

102.225
109.071

0.657

(614) 423-4200

Page: 13

Level 2

173
152.400
152.935

12.650
68
100.351
113.517
1.586

Level 2

129
131.100
128.590

9.427
43
98.086
98.398

0.043

Level 2

267
385.000
385.132

20.912
49
100.034
69.351
5.649

Unacceptable



AP G rnalytical Products Group, nc

Customer Code: 8254

Parameter: Thallium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average ¥ Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Vanadium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Zinc

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivg.

Belpre, Ohio 45714

ug/L
Level 1

130

136.420
132.716

11.714
37
97.285
95.294
0.232

ug/L
Level 1

96.1
95.050
95.359

5.807
37

100.326
101.105

0.128

Level 1

28.6
29.860
29.848

4.822
63
99.959
95.780

0.259

(614) 423-4200

Page: 14

Level 2

659
682.100
658.055

63.728
40
96.475
96.613
0.015

Level 2

1170
1140.700
1127.629

79.560
42
98.854
102.569
0.533

Level 2

205
199..000
199.878

14.640
68
100.441
103.015
0.350



Customer Code: 8254

Parameter: Phenol

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average ¥ Recovery:

Your & Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Cyanide

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Residual Chlorine

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

AP G Anaigtcal Products Group, Inc.

mg/L
Level 1

0.322
0.320
0.298
0.060
31
92.995
100.625
0.405

mg/L
Level 1

0.444
0.432
0.434
0.051
35
100.417
102.778
0.201

mg/L
Level 1

0.55
0.506
0.482
0.051

67
95.311
108.696
1.333

(614) 423-4200

Page: 15

Level 2

3.318
3.320
3.164
0.422
30
95.314
99.940
0.364

Level 2

2.639
2.561
2.551
0.464
34
99.605
103.046
0.190

Level 2

1.66
1.681
1.635
0.189%

64

97.275

98.751
0.131




| A?GAnalybcal Products Group, Inc.

Customer Code: 8254

Parameter: Fluoride

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average $ Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Hexavalent Chromium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your % Recovery:

Deviation from Mean - z Score:

Comment:

Parameter: Uranium

Your Result:

Reference Value:

Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

Average % Recovery:

Your § Recovery:

Deviation from Mean - z Score:

Comment:

2730 Washington Bivd.

Belpre, Ohio 45714

ng/L
Level 1

0.449
0.450
0.446
0.043
31
99.061
99.778
0.076

ng/L
Level 1

NA
0.084
0.081
0.007

16
96.175

0.000

Unreported

ug/L
Level 1

99.3
100.100
98.533
2.638

6
98.435
99.201
0.291

(614) 423-4200

Page: 16

Level 2

7.4
7.440
7.340
0.410

32

98.658

99.462
0.146

Level 2

NA
0.363
0.367
0.026

16
101.016

0.000

Unreported

Level 2

994
900.900
877.667

28.891
6
97.421
110.334
4.027

Unacceptable




Data Return Instructions

Data Reporting:

The PET. Program has been designed to allow you to compare your
results with those of other participating laboratories. In order to Insure
comparability of results, please check the units for each parameter with
the data reporting form. Your results should be returned on the enclosed
reporting form.

All data is handled as proprietary information and will not be exchanged
with other laboratorles. Therefore, feel free to add additional informa-
tion for your own internal use. Reports will include a transcription of your
original data for verification.

Each data form should be signed by the laboratory supervisor before sub-
mittal. In order to be included in the statistical analysis your data must
be received by the submittal date shown on the front of this form. if you
choose to submit your data by FAX, you must also return the original
of this form by malil. Please note that the FAX results must have the
customer code on every page.

Should you have any questions regarding the PET. Program Contact:

Analytical Products Group, Inc.
2730 Washington Bivd.
Belpre, OH 45714

614-423-4200 800-272-4442
FAX 614-423-5588

DATA MUST BE RETURNED BY:

JUi 03 1993
8254

AEC

LAB SUPERVISOR:

:

-—— ——

Demand Level 1 Level 2 Test Method
Blochemical Oxygen Demand mgit. | 299, | | .23 EPA -4 0S5 |
Chemical Oxygen Demand _mgiL | 3,D 4 . .
Total Organic Carbon moit | /4o 3.9 EP-.45, )

Nutrients
Ammonia Nitrogen as N - mg/l Io. 174 12 177 |lpPa-350.3 |
Nitrate Nitrogen as N mgiL g0 |9, 24 |EPA-DO.O
Orthophosphate as P mgt |QO4b | .22 |swm-~424d
Total Kjeldahi Nitrogen mgit | Nol [Anagluzied R
Tota! Phosphorus as P moit | .44 (4, 0’1 Sm-422.

Solids !
Total Suspended Sollds mg | 58 | 3 EMM)J;,_
Total Dissolved Solids mgit | 159 _| 83 |EPA - ILD I

Oll & Qreass '
Ol & Grease mg | 1.9 (2R, A |EPA-143.]

Minerals
Alkalinity as Cac03 mo | 2).8 |29 ]&m_:z&a__-
Calclum mgit. “p. 3 3.8 [EM L -200,7)
Chloride moit | /il 2 Epit -85 3|
Conductivity umhoiem | S8 Het BPA- 120,]

| Magnesium mon |/[.3 13,93 |Epa <200,77
Potassium moiL | A 2. |Ag, 7 |EPA z200.7 |
Sodium mon. | 44, 2_ (26,7 |EP4 2007
Sulfate mgn | $2, 139 EVA -300
Total Hardness as CaC02 mon | 29 bl IM-~3)4 |
pH
pH wits | 3.8 14,7 lEPA -150.

MAY g

Report ALL results as mg/L except ag indicated

iy



Level 1

Level 2

mg’;
Aluminum

Test Method ’

- Volatiles
v | 53,1 [55] [EPA=en7 Level 1 Lovel 2 Method
Antimony wt | 484 | 760 Epn =20b.7] Benzene ug/L
Arsenic uglt | /8,5 3270 E Lk “RElo1sd Chlorobenzene ugit.
Barium uglt | I 220 EM‘:]— ' 1,2-Dichlorobenzene _uglt
Berylium vt |23, | 18D | EPA «200,? ‘ 1,3-Dichlorobenzene ugl.
Boron ut {4y M]— J 1,4-Dichlorobenzene _uglt
Cadmium ugt | 6.2 D !54‘ EMm -200/] Ethyibenzene ugit.
Chromium ug/L 5 3p) EPA -2¢0,%] | Toluene uaiL
Cobalt vl 199, 1204  |ZPA 220077 | Bromodichloromethane uglL
Copper ugt |74.5 |12 |EM 'm— Bromoform __ugit.
tron uglt | (p), l Ly E‘%L’—é@% Bromomethane _ugl
Lead uglLFS_j__%bﬂ A ~2431. Carbon tetrachloride ugiL
Manganese uglt |29.9 121 |EP4 0T | Chloroethane ug/L
Ll . E P8 2ub, ) |
Mercury ugit |} b3 3 54' m 2-Chioroethyl vinyl ether uglt
Molybdenum ut | |y o EPA 7’20&7 Chloroform ug/L
Nickel uglt |35.% 11X |EPA "ZD—OQ— Chloromethane __uglL
Selenlum ugit °2b'3 W‘L Dibromochloromethane g/l
Sitver v [39.2 | 21 |EPA-200/7 | Dichlorodifiuoromethane  ugi.
Thallium ugit ISIi LS9 |EPA 27142 1,1-Dichlorethane ug/L.
Vanadium ug/L Q"- l ! 7D E‘P A -2UB (7 1,2-Dichloroethane _uglt
Zinc wlt |28, 1208 | EXPA -0, 11-Dichloroethane ugh
— o b.2az 2|8 I 2 ) trans-1,2-Dichloroethene _ugit
eno m * s - |
1,2-Dichloropropane __ugit
Cyanid \ EPA 3354 '
yanide mgh 10,444 12,63 I cls-1,3-Dichloropropene _uglt.
Residual Chiorine mot 10.55 {].lolp [SM-4.068C trans-1,3-Dich} n
Aluminum High Level mgiL NQ \’ M_!'A \ ed LR L aoRiGhene —
] 2 Methylene chioride ugit. —t
Fluoride _mg/lL. 0.441! 7.4 & PA -3 40. . 8 [ 3
Total Organic Halides (TOX)  ug/L | W . \ o
X RN EZeaC
Hexavalent Chromlum mgit ‘ l
Uranlum un. 149, 3 a9 Et-19,0 l
5254 - Rl 1P



4 3
§ M 5 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
’t“.‘ : OFFICE OF RESEARCH AND DEVELOPMENT

‘>4,_ mﬁ‘p ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS

P.O. BOX 93478
LAS VEGAS, NEVADA 89193-3478
(702/798-2100 - FTS 545-21 00)

JAN 111993

Mr. D. C. Canada

Oak Ridge Gaseous Diffusion Plant
Martin Marietta Energy Systems, Inc.
Hwy. 58, Drop Point A-20, Box 2003
Oak Ridge, TN 37831-7440

Dear Mr. Canada:

A report of your participation in the water pollution sample
study, WP029, is enclosed. True values and acceptance limits for
analytes in the multi-laboratory study are also furnished.

There is no requirement at this time for DOE laboratories to
report corrective actions regarding problems with analysis of these
samples. You may use the results for WP029 for support or
diagnostics of current work as well as yielding a continuity in the
record for performance of water pollution sample analysis. We would
be glad to provide any further assistance you may require regarding
the WP029 study.

Sincerely,
, ) ~ ————
7 " .
%M&é & (/A’/Mﬂwy
Harold A Vincent
Chemist

Quality Assurance Research Branch, QAD

Enclosure



WATER POLLUTION STUDY NUMBER Wp029

LABCRATORY: TNO43

SAMPLE EEPORT TRUE ACCEPTANCE WARNING
ANALYTES NUSBER VALUE VALUEZ LINITS LI®ITS
TRACE METALS IK MICROGRAMS PER LITER:
ALUMINON 1 69.3 65.9 4C.1- 1cCC 47.7- 92.6
2 Ss4 548 435- 545 462- 619
ARSENIC 1 133 140 113- 168 120- 161
2 14.7 15.0 1l.1- 15.u 12.2- 18.4
BERYLLIUN 1 16.0 16.8 12,4~ 21.4 13,5- 20.2
2 600 609 497- 714 525- 686
2 392 380 319~ uug J3u- 425
CCEALT 1 659 651 Se6- 724 586~ 7C3
2 1608 1303 9.5“" 1700 10.5" 16.0
CHROMIUM 1 6US 620 516~ 717 S41- 691
2 9.01 8.11 3.37- 12.3 4.49- 11.2
2 253 241 213- 267 219- 260
I RGN 1 40 711 625- 8CO 6u7- 778
2 8€.2 83.9 6862- 97.7 71.9- 94,0
MERCURY 1 1¢ 8.12 6026~ 1043 6.77- 9,81
2 16 13.0 9.49~ 16.9 10.4- 15.9
MANGANESE 1 354 340 303- 373 312- 364
2 3203 30¢6 507‘ 35.6 2609- 3“-3
2 599 569 498- 632 S15- 616
LEAL 1 969 959 831~ 1C8¢ 862- 1050
2 1560 1500 1300~ 1680 1359- 1630
I BASEL UPON THECRETICAL CALCULATICNS, CH A
FAGE 1

PERFORMANCE EVALUATION REPCRT

CATE:; 12/22/S2

PEFFOR™AKCF
EVALUATIOCN

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTAEBLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTASLF

ACCEPTABLE

CHECK FOR ERROR

ACCEPTABLE
ACCEPTAELE

FACCFPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

CHECK FOR ERROR
CHECK FOR ERROR

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

REPERENCE VALOE WHEN NECESSARY.



PERFORFMANCE EVALUATION REEFORT DATE: 12/21/92
WATER POLLUTICN STUCY NUMBEFPR WEQ29

LABORAIORY' TNO43

SAMPLE REPCRT TRUE ACCEPTANCE VARNING EERFORMANCE
ANALYTES NUMEER VALUE VALUE= LIuITS LI®ITS EVALUATION

TRACE METALS 1IN MICROGRA®S PER LITER:

2 154 170 116~ 203 127- 192 ACCEPTABLE
VANADIUN 1 497 490 431- sa1 445~ 527 ACCEPTABRLE
2 38.9 38.2 3C.6- 46.8 32.7- 44,7 ACCEPTABLP
ZINC L 18.3 17.0 11.3- 22.9 12.8- 21.4 ACCEPTABLE
2 620 612 536- 689 555- 670 ACCEPTABLE
ANTIMONY 3 19.2 22.0 12.4- 29.9 14.6= 27.6 ACCEZPTABLE
4 139 146  96.6- 182 107- 171 ACCEPTABLE
SILVER 3 5.84 5.59 4.20- 7.01 4e.S6~ 6.66 ACCEPTABLE
4 14.9 14.0 11.1- 16.8 11.8~ 16.1 ACCEPTABLE
THALLIUM 3 4.60  5.30  3.45- 7,01 3.92- 6.58 ACCSPTASLE
4 75.5  76.2 58.3- 94,0 3.0- 89.4 ACCTPTABLE
MOLYBDENUM 3 52.9  49.0  38.0- 61.2 41.0- 58.2 ACCEPTABLE
4 13.9  7.96  4.27- 12,2 s5.31- 11.2 NOT ACCEPTABLE
STRONTIUN 3 12.4 12.9  10.1- 15.4 1g9.8- 14.7 ACCEPTASLE
4 59.5  61.9  SC.3- 71.9 S3.2- 69.1 ACCEPTABLE
TITANIUP 3 212 214 185- 237 192- 230 ACCEPTABLE
8 T7.3  78.0  65.84- 88.2 8.5- 85.2 ACCEPTABLE

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT as NOTED)

PH-UNITS 3 4.37 4,40 4.z8- 4.48 4.31- ﬂ-"g AccepTasLe
4 7.88  8.00 7.76- 8.21 " 7.81- 8.1 ACCEPTABLE
SPEC. COND. 1 181 162 162- 199 167- 122 ACCRPTABLE
(UMHCS/Cn AT 25 C) 2 828 812  7%2- gas2 _769- 897 ACCEPTABLE
» BASED UPON THEORETICAL cancunarrous. OR A REFERENCE VALUE YHEN neczssxnr.

PAGE 2



PERFORMANCE EVALUATION EEPORT DATE: 12/21/92

WATER POLLUTION STUDY NUNBER WP029
LABORATORY: TNO43

SAMPLE
NUABER

REPCRT TRHUE
VALUS VALUE=

ACCEPTANCE
LINITS

BARNING
LIMITS

EERFORMANCE
EVALUATION

PINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NCTED)

-

TDS AT 18C C 1 114 99.7 64.0- 1ug 73.9- 134 ACCEDPTAELE
2 459 459 342- 572 370- 543 ACCEPTABLE
TOTAL HARDNESS - 1 37 US-S: 39.6- 51.0 41.0- 49,6 NOT ACCEPTABLE
(AS CACQ3) 2 209 221 203~ 237 207- 233 ACCEPTABLE
CALCIUNM 1 15.¢ 15.0 12.8- 15.9 13.2- 15,5 ACCEPTASBLE
2 54,5 49,0 44,.7- 54,1 45,9~ 53.0 noT ACCEZPTABLZ
2 24,6 24.0 21.0- 26.9 21.8- 26,3 ACCEPTARLE
SODIyMm 1 9.92 9,68 8.19~ 11.3 8.59~ 10.9 ACCEPTARLE
2 50.7 48.4 42.4- 55,2 44.0- S3,.¢ ACCEPTABLE
POTASSIUN 1 6.41 6.30 Selb= 7.32 S5.484~ 7.08 ACCEPTABLE
2 35.8 3u.¢C 29.1- 38.9 3C.3- 37.¢ ACCEPTABLE
TOTAL ALKALINITY 1 12 9.7¢C 6.65- 14,1 7.5~ 13,2 ACCEPTABLEP
(AS cacol) 2 57 S4.0C 47.2- 62.0 49,0~ 60.1 ACCZPTABLE
CHLORIDE 1 31.6 33.3 28.8- 36.0 29.7~ 35.1 ACCEPTABLE
2 152.6 159 143- 17 146~ 167 ACCEPTABLE
FLUCRIDE 1 O.U42 0.460 0.378-0.5484 396-0, +523 ACCEPTABLE
2 1.78 1.80 1.55- 2.02 1 61~ 1, 9 ACCEPTABLE
SULFATE 1 15 17.0  13.2- 20.2  18.1- 19, ACCEPTABLE
2 76.9 84.C 7C.1- 93,9 73.1- 990 «9 ACCZPTABLE
NUTRIENTS IN MILLIGRANS PER LITSR: _
AMMONIA-NITRCGEY 1 9.44 C.96C 0.658- 1.25 (.729- l.18 ¥0T accEpraBLE
2 3.25 04350 0J.145-C. 535 0.227-0 0.493 yer accepraBLE

= BASEC UPON

THECRETICAL CALCULATIONS, OR A

PAGE 3

REPERENCE VALOR

’~~_----—- - - - — - > -

VREN NECESSARY.



PERFORMANCE EVALUATIQN REPCRY

WATER POLLUTION STULY NUMBER 4P029

LABORATORY: TNO43
SANPLE REPORT TRUE ACCEPTANCE
ANALYTES NUMBER VALUE VvALUE® LINITS
NUTEKIENTS IN MILLIGRAMS PER LITER:
NITRATE-NITFROGEN 1 0.158 0.170 «0849-0.25¢
2 1022 1030 1.00- 1059
ORTHOPHOSPHATE 1 .04 0.030 «0116~-.0u98
2 0.66 0.67¢ C.555-0.779
TCTAL PHCSPHORUS 3 5.76 7.02 5¢20- 7.72
4 0.72 0.713 0.512-0,802
DEBANDS IN MILLIGRAMS PER LITER:
cop 1 305 304 240~ 341
2 148 157 122- 179
TOC 1 118 120 100- 142
2 62 62.0 51-8- 7306
S-~DAY B8OD 1 212.4 193 120~ 266
2 94,3 99.6 6l.1- 138
HISCELLANEQUS PARANETERS :
TOTAL CYAHIDE 1 00036 000“0 00108‘00592
(IN 2G/L) 2 0.295 0.350 0.206-0.461
NON-FILTERAELE RESIDOUE 1 14 18.0 9.17~- 19.8
(IN HG/L) 2 76 93.0 71.8- 9800
OIL AND GREASE 1 59.2 72.0 a3.7- 8“03
(IN r6/1) 2 24,1 3C0.0 17.1- 36.7
TCTAL PHENCLICS 1 l.12 1.C6
(IN aG/L) 2 0.517 9.u484 0.258-0.709
% BASEL UPON THECRETICAL CALCULATIONS,
BAGE 4

0.572- 1.55" 0.697-

WAENING
LI®ITS

C.105-0,23¢
1.07- 1.52

.0162'.0“52
0.582-0,752

5.50- 7-“2
0.546-0.767

253~
129~

32¢
172

105~
5".6-

136
70.8

138~
70.7'

248
128

«0169-,0531
Ce239-0.u429

19.4
94,8

10.5-
75. 1l-

ll8. 8- 79.2
19.6- 34,2

1.42
00316-00651

T o s s - -

DATPE:

12721792

FEFFORMANCE
EVALUATION

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTAEBLE

ACCEPTASBLE
ACCEPTABLE

OF A REFERENCE VALUE WHEN NECESSARY.



PERFORMANCE EVALUATION REPORT DATE: 12/21/92
WATER POLLUTION STUDY NUMBER WP029
LABCRATORY: TNO43

SAMPLE REPORT TRUE ACCEPTANCE WARKING FERFORMANCE
AMNALITES NUBBER VALOE VALOE® LIBITS LINMITS EVALUATION

MISCELLANEQUS PARAMETERS:

TCTAL RESIDUAL CHLCRINE 1 4.56 4.38C J.4u- 5.46 3.71- £.20 ACCEPTABLE
(IN NG/L) 2 1.72 1.80 1.23- 2.12 1.35- 2.C0 ACCEPTABLE
%

PAGE 5 (LAST PAGE)
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‘ PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Weston Lionville

PE Sample Number Acceptable Number Analyzed % Acceptable
WP-030
Metal 45 48 93.8
Inorganic 39 42 92.8
Organic 53 54 98.1
WS-032
Metal 20 21 95.2
Inorganic 4] 42 97.6
Organic 54 54 100.0



208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE, PA 19341-1313
® PHONE: (215) 524-7360
TELEX: 83-5348
MANAGERS DESIGNERS/CONSULTANTS

12 August 1993

Subject: WP030 Water Pollution PE Study

Enclosed are the results for WESTON’S participation in the above referenced PE Study and
our responses (in the form of in-house memos) to any outliers.

Should you have any questions regarding this information, please do not hesitate to contact

. me.

Very truly yours,

ROY F. WESTON, INC.

QA Section Manager

/maj
Enclosures



. Inter-Office Memorandum

Kirk Cromer

TO: Ray Siery
Nicki Perrone
Dina Osei-Mensah
Galil Lage

Mary Jeft%g/

FROM:

PROJECT:

Performance Evaluation Results for WP030
RFW # 93031842 (Inorg) & 9303L841 (Org)

SUBJECT:

ACTION:

Sue Yates
Mary Reichner
Denise Skryzat
Corey Schnell
Amy Swisher

m%imvm

cc:  Ray Frederici
Peter Hershey
Keith Ryan
Dianne Therry

W.0.NO: WQAC-0WP-003-9300

Congratulations to the GC VOA & PEST groups for perfect scores for the above

referenced proficiency study. Overall score for all service groups was 137/144 = 95% of
reported results acceptable. In summary:

Metals:

Inorganics:

PCB:
PESTS:

GC VOA:

45/48 = 94%
Hg (Levell &2)
Be (Level 1)

39/42 = 93%

Orthophosphate (Level 2)

Total Phosphorus (Level 2)
Non-Filterable Residue (Level 2)

3/4 = 75%
16/16 = 100%
34/34 = 100%

Please submit a corrective action response which should address the following criteria to
Mary Jefferson, with a copy to Keith Ryan by 6 August 1993:

. investigation of the root cause analysis of the problem, including a summary of
resultant symptoms for each root cause,

. corrective action implementation and/or plan to correct the problem, and

. performance testing planned or completed to verify effectiveness of actions.

RFW 04-08-004/A-5/85

. If applicable, assess the impact that these deficiencies have on the validity and
defensibility of data collected concurrent to the duration of the unresolved deficiency.



PERFORMANCE EVALUATION REPORT DATE: 6/22/93

WATER POLLUTION STUDY NUNBER WP030 RQYF. WESTON, INC

215524736
LABOBATORY: PAO23 0/LIONVILLE, PA /1DB
SANPLE BEPORT TRUE ACCEPTANCE WARNING PERFORMANCE
AMALYTES NUMBER VALUE VALUE® LINITS LINITS EVALUATION

TRACE METALS IN HICROGRAMS PER LITER:

ALUNINUM 1 1168 1100 698- 1300 949~ 1250 ACCEPTABLE . .
2 4208 4000 3370~ 4570 3520~ u410 ACCEPTABLE )
ARSENIC 1 259 280 225- 334 238- 320 ACCEPTABLE .
BERYLLIOHN 1 91.5 63.0 51.1- 74.5 S4.1- 71.5 NOT ACCEPTABLE ;
CADAIUN 1  9.35 8.12 6.30~ 10.3 6.80~ 9.79 ACCEPTABLE
2 103  93.9 78.3- 110 B82.2- 106 ACCEPTABLE
COBALT 1 507 480 416~ 536 43l- S21 ACCEPTABLE
2 254 M0 206- 275 214~ 266 ACCEPTABLE
CHROBIUN 1  68.5 62.0 49.2- 73.7 52.3- 70.6 ACCEPTABLE
| 2 48s 460 378~ 533 397~ S14 ACCEPTABLE
\
| COPPER 1 6H4e6 6240 5345~ 69.8 55.6- 67.8 ACCEPTABLE
2 429 410 365~ 462 377~ 450 ACCEPTABLE
IROM 1 3974 3800 3350~ 4230 3460~ 4120 ACCEPTABLE .
2 910 860 755- 963 781~ 937 ACCEPTABLE
MERCURY 1 1.70 0.983 0.620- 1.42 0.719- 1.32 NOT ACCEPTABLE
2 3,00 2,10 1.57- 2.75 1.72- 2.61 NOT ACCEPTABLE
MANGAMESE 1 2294 2200 1950~ 2450 2010~ 2380 ACCEPTABLE
2 231 221 196~ 244 202~ 238 ACCEPTABLE
SICKEL 1 142 130 111- 150 116~ 145 ACCEPTABLE ’
2 1390 1300 1160~ 1450 1200~ 1420 ACCEPTABLE
LEAD 1 79.2 792 62.7- 97.1 67.0- 92.8 ACCEPTABLE ,,/z
2 422 450 393- 513 408~ 498 ACCEPTABLE
P BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
PAGE 1




PERFORMANCE EVALUATION REPORT DATE: 6/22/93
WATER POLLUTION STUDY NUNBER WP030
LABORATORY: PAO23

SANPLE REPORT TRUE ACCEPTANCE WARNING PERFORNMANCE
ANALYTBS NUMBER VALUE VALUE® LIBITS LIRITS EVALOATION

TRACE NETALS IM NICROGRANMS PER LITER:

SELENIUNM 1 15.0 23.0 14.3- 29.1 16.1~ 27.3 CHECK FOR ERROR ¢
2 53.5 78.1 52.8~ 94.6 58.1~ 89.3 CHECK POR ERROR h
VANADION 1 8468 8000 7110- 8830 7330~ 6610 ACCEPTABLE '
2 16045 15000 12700-17400 13300-16800 ACCEPTABLE ’
ZINC 1 1179 1100 961~ 1220 993- 1190 ACCEPTABLE
2 263 240 209- 2N 216~ 263 ACCEPTABLE
ANTINONY 3 107 116 79.4- 140 87.2- 133 ACCEPTABLE
4 16.6 14.0 7.01- 20.4 8.73- 18.7 ACCEPTABLE
SILVER 3 2.90 2.39 1,80~ 2.96 1.95- 2.82 CHECK FOR ERROR
| q 10.5 9.75 7.80- 11.5 8.25- 11.0 ACCEPTABLE
|
| JHALLION 3 81.6 90.2 70.7- 108 75.5- 103 ACCEPTABLE
4 8.2 9.00 6.71- 11.3 T7.29- 10.7 ACCEPTABLE
BOLYBDENUN 3 6.19 6.48 3.34- 8.82 4.04- 8.12 ACCEPTABLE
4 42,5 39.0 30.3~ 47.9 32.6- 45.6 ACCEPTABLE
STRONTIUS 3 3.91 4.01 3.01~ 8.99 3.26- 4.73 ACCEPTABLE
4 53.2 51.0 41l.4- 60.1 43.08- 57.7 ACCEPTABLE
TITANIUN 3 65.8 66.0 51.5- 76.5 54.7- 73.3 ACCEPTABLE *
4 183 182 149- 205 156~ 198 ACCEPTABLE

MINERALS IN NILLIGRAMS PER LITER: (EXCEPT AS NOTED)

PH-UMNITS 3 8.64 8.70 8.31- 9.05 8.40~ 6.96 " ACCEPTABLE .
q 6.17 6.10 5,96~ 6,22 5.99~ 6.19 ACCEPTABLE
SPEC. COMND. 1 263 253 226~ 274 232- 268 ACCEPTABLE
(UBHOS/CH AT 25 C) 2 889 868 819~ 916 831- 904 ACCEPTABLE
L4 BASED UPON THEORETICAL CALCULATIONS, GR A REFERENCE VALUE WRHEN NECESSARY.
PAGE 2




LABORATORY: PAO23

PERFORNANCE EVALUATION REPORT

BATER POLLUTION STUDY NUMBER WP030

DATE: 6/22/93

SANPLE BHEPORT TRUE ACCEPTANCE UWARKRING PERFORNANCE
ANALYTES NUNBER VALUE VALUES LINITS LINITS EVALUATION
HINERALS IM MILLIGRANS PER LITER: (EXCEPT AS NOTED)
IDS AT 180 C 1 131 116 76.2~ 166 872.5- 155 ACCEPTABLE
2 514 480 385- 617 414~ 588 ACCEPTABLE
TOTAL HARDMESS 1 7345 7546 66,7~ 84,1 68.8- 82.0 ACCEPTABLE
(AS CaCO03) 2 224 225 209~ 242 213- 238 ACCEPTABLE
CALCIUN 1 4.09 3.69 3.00- 4.47 3.18~- 4,29 ACCEPTABLE
2 87.6 80.9 73.4~ 90,2 75.5- 88.1 ACCEPTABLE
MAGNESIUN 1 17.4 16.1 14.0~ 18.1 14,5~ 17.6 ACCEPTABLE
2 6.00 5.64 4.84- 6.32 503~ 6.1) ACCEPTABLE
SODIUN 1 17.1 15.9 14,0~ .17.9 14.5- 17.4 ACCEPTABLE
2 70.1 65.6 59.6- 72.0 61.2- 70.4 ACCEPTABLE
POTASSIUN 1 2.71 2.60 2.05- 3.22 2.19~ 3.08 ACCEPTABLE
2 19.9 1900 16.2- 21.9 16.9" 21.1 ACCEPTABLE
TOTAL ALKALINITY 1 24.0 21.1 17.2- 26.1 18.3~ 25.0 ACCEPTABLE
(AS CACO03) 2 96.0 97.0 85.0- 109 88.0~- 106 ACCEPTABLE
CHLORIDE 1 S52.4 54.3 48.2- 59.1 49.6~ 57.8 ACCEPTABLE
2 169 178 166- 191 170- 168 CHECK POR ERROR
FLOORIDE 1 2.38 2.40 2.09- 2.65 2.16- 2.58 ACCEPTABLE
2 0.224 0.230 0,175-0.286 0.189-0.272 ACCEPTABLE
SULFATE 1 9.52 9.10 6.408- 11.4 7.10~ 10.8 ACCEPTABLE
2 44,2 42.0 35.2~ 48.1 36.8~ 46.5 ACCEPTABLE
NUTRIEBNTS IM MILLIGRANS PER LITEBR:
ANNONIA-NITROGEM 1 5.55 5.50 4§.35- 6.65 4.62- 6.37 ACCEPTABLE
2 9.83 9.80 7.80- 11.6 8.25- 11.2 ACCEPTABLE
L4 BASED UPON THEORETICAL CALCULATIONS, OR A REFEAENCE VALUE WHER MNECESSARY.

PAGE 3

~



PERFORMAMNCE EVALUATION REPORT DATE: 6/22/9)
WATER POLLUTION STUDY NUMBER WPO30

LABORATORY: PAO23
SANPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUBBER VALUE VALUE® LINITS LINITS EVALUATION

- - - o = L P W A o Y P D D D Y W -

NUTRIENTS IM NILLIGRANS PER LITER:

MITRATE-NITROGEN 1 35.3 34.0 27.5~- 40.2 29.0~- 36.7 ACCEPTABLE
2 7.61 7.10 5.70- 8.43 6,03~ 8.10 ACCEPTABLE
ORTHOPHOSPHATE 1 0.941 0.830 0.692-0.961 0.724-0.929 CAECK FOR ERROR
2 0,125 0,090 ,0617-0.122 .,0689-0.,115 NOT ACCEPTABLE
KJELDABL-NITHOGEN 3 9.71 9.30 6467~ 11.5 7«26~ 10.9 ACCEPTABLE
4 19.2 19.0 13.9- 23.1 15.0- 22.0 ACCEPTABLE
TO0TAL PHOSPHORUS 3 3.55 3.20 2,35~ 3.57 2.49- 3.42 CHECK FOR ERROR
4 2.01 1.60 1.25~ 1.94 1.33- 1.86 NOT ACCEPTABLE

DENANDS IN WILLIGRANS PEBR LITER:

cop 1 215  21.8 12.6- 30.5 14.9- 28.2 ACCEPTABLE
2 36,0 35.4 23,6~ 43.0 26.0- 40.5 ACCEPTABLE
10C 1 8.16 B8.61 7.22~ 10.2 7.61~ 9.80 ACCEPTABLE
2 1305 1“.0 11.9' 16.3 12.5‘ 15.1 ACCEPTABLB
5-DAY BOD 1 11.0 14.0 7.36- 20.7 9.03- 19.0 ACCEPTABLE
2 16.0 21.8 11.8- 31.9 18.3- 29.4 ACCEPTABLE
PCB*S IM MICROGRANS PER LITER:
PCB‘AROCLO‘ 1016/12“2 1 0.6“ DOLO- Dele DoLo- Dele "OT ACCEPT‘BLE
. 2 3.11 “-29 1.86' 5071 2-35' 5.22 lCCEPTlBLB
PCB*S IN OIL IN MILLIGRANS PER KILOGRAM:
PCB IN OIL- 1016/1282 1 16.0 21.5 5.04= 27.6 7.92- 24.7 ACCEP TABLE
®  BASED UPON THEORETICAL CALCULATIONS, OR A REPERENCE VALUE WHEN NECESSARY.

D.L. STANDS FOR DETECTIOMN LINIT

PAGE 4




PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO030

LABORATORY: PAO23

- - - P G b D R e e D D D P A D S P R P D R T S W D D T U ST D D e P A G G W M e

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES MUBBER VALUE VALDE® LINITS LINITS EVALUATION
PCB*S IN OIL IN MILLIGRAMNS PER KILOGRAMN:
PCB IN OIL- 1260 2 31.4 36.6 7.82- 57.8 14.2- 51.4 ACCEPTABLE
PESTICIDES IN NICROGBANS PER LITERS
CHLOHDAMNE 3 0.88 0.964 O0.469- 1.32 0.575- 1.21 ACCEPTABLE
4 8.44 9.48 5438~ 12.4 6.26- 11.5 ACCEPTABLE
ALDRIN 1 0.14 0.159 .0344-0.214 .0572-0.191 ACCEPTABLE
2 0.38 O0.484 .0957-0.577 0.156-0.517 ACCEPTABLE
DIELDRIM 1 0.12 0.121 .0572-0.163 .0704-0.150 ACCEPTABLE
2 0.48 0.553 0.270-0.750 0.330-0.690 ACCEPTABLE
[ 1 0422 0.216 ,0863-0.317 0.115-0.288 ACCEPTABLE
2 0.55 0,626 0.334-0.065 0.400-0.799 ACCEPTABLE
DDE 1 0.15 04131 .0562-0.171 .0706-0.,157 lCC!PTiBL!
2 0.45 0.495 0.228-0.699 0.288-0.639 ACCEPTABLE
T 1 0.18 0.1866 .0628-0.284 .0905-0.257 ACCEPTABLE
2 0.57 0.576 0.252-0.8484 0.326-0.770 ACCEPTABLE
HEPTACHLOR 1 0.15 04157 .0488-0.221 .0706-0.199 ACCEPTABLE
2 0.48 0,514 0.180-0.715 0.247-0.648 ACCEPTABLE
HEPTACHLOR EPOXIDE 1 0.09 0.087 +0427-0.120 .0526-0.110 ACCEPTABLE
2 0.33 0.375 0.,189-0.513 0.229-0.473 ACCEPTABLE
VOLATILE HALOCARBOMS IM MICROGRANS PER LITER:
1,2 DICHLOROETHAMNE 1 52.3 48.6 34.5~ 62.6 36.0- 59.2 ACCEPTABLE
2 9.87 10.2 7.28- 13.8 8.11- 12.9 ACCEPTABLE
- - - ——— et e e rr e —————- S cmmmm—
L BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
PAGE 5
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PERFORMANCE EVALUATIOK REPORT DATE: 6/22/93
WATER POLLUTION STUDY MUMBER WP030
LABORATORY: PAO23

SANPLE REPORT TRUE ACCERTANCE WARNING PERFORMANCE
ANALYTES NUNBER VALUE VALUE® LIAITS LINITS EVALUATION

- - - o e W W D P R W U W e =R W -

VOLATILE HALOCABBOMS IN BICROGRANS PER LITER:

CHLOROFORA 1 46.6 45.7 31.6- 59.5 35.1~ 56.0 ACCEPTABLE
2 11.6 13.8 9.42- 18.0 10.5~ 16.9 ACCEPTABLE
1,1,1 TRICHLOROETHANE 1 53.2 52.0 32.3- 67.9 36,8~ 63.4 ACCEPTABLE
2 Te12 9.34 5.56- 12.6 646~ 11.7 ACCEPTABLE
TRICHLOROETHENE 1 35.2 38.8 26.8~ 49.1 29.6- U642 ACCEPTABLE
2 8.53 9.91 6.52- 13.0 T.38- 12.2 ACCEPTABLE
CARBONTETRACHLORIDE 1 53.8 46.3 29.8~ 63.7 34,1~ 59.4 ACCEPTABLE
2 13.6 13.5 8.93- 1868.2 10.1~ 17.0 ACCEPTABLE
TETRACHLOROETHEMNE 1 53.5 57.2 39.7- 71.9 43.8~- 67.8 ACCEPTABLE
2 14.2 16.2 10.9~ 21.1 12.2- 19.8 ACCEPTABLE
BRONODICHLOKONETHANE 1 51.0 49.5 34.2~ 64.3 38.0- 60.5 ACCEPTABLE
2 7. 08 T.75 4.88- 10.6 5.59- 9.86 ACCEPTABLE
DIBRONOCHLORONETHANE 1 38.2 42.2 30.0- S4.4 33.1~ 51.3 ACCEPTABLE
2 14.3 16.4 10.9- 21.5 12.2- 20.2 ACCEPTABLE
BRONOFORN 1 53.6 53.7 33.5~ 73.7 38,6~ 68.6 ACCEPTABLE
2 10.0 11.9 6.48- 17.1 7.83- 15.7 ACCEPTABLE
BETHYLEME CHLORIDE 1 41.9 37.3 24,1~ 53.2 27.7~ 49.6 ACCEPTABLE
CHLOROBEMNZEAE 1 40.5 43.2 30.6~ 55.0 33.9~- 51.9 ACCEPTABLE
2 11.7 12.9 8.99- 16.7 9.97- 15.7 ACCEPTABLE

VOLATILE AROMATICS IN MICROGRANS PER LITER:

BENZENE 1 9.45 10.3 Te34~ 13.4 8,11~ 12.6 ACCEPTABLE
2 46.6 S54.1 37.7- 70.8 41.9~ 66.6 ACCEPTABLE
* BASED UPOW THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
PAGE 6




PERFORNANCE EVALUATION REPORT DATE: 6/22/9)

VATER POLLUTION STUDY NUMBER WP030 ROY F. WESTON, INC.

LE,PA/IDB
LABORATORY: PAO23 2155247360 / LIONVIL

- - - Y - - - - R T T A D D WP S - > -

SANPLE REPORY TRUE ACCEPTANCE UARNING PERFORMANCE
ANALYTBS BURDBER VALUE VALUE® LINITS LINITS EVALUATION
VOLATILE AROMATICS IN WICROGRAMS PER LITER:
ETHYLBENZEMNE 1 11.2 11.3 7.71- 14.7 8.60- 13.6 ACCEPTABLE
2 49.9 52.4 36.2- 68.5 40.3- 64.4 ACCEPTABLE
TOLUENE 1 12.3 13.9 9.86~ 17.7 10.9- 16.7 ACCEPTABLE
2 30.5 33.9 24.0- 43.1 26,4~ 40.7 ACCEPTABLE
1,2-DICHLOROBENZENE 1 10.2 12.1 8.47- 15.4 9.37- 14.5 ACCEPTABLE
2 45.2 52.0 36.1- 66.4 40.0- 62.5 ACCEPTABLE
1,3-DICHLOROBENZENE 1 8. 39 9.43 6017~ 12.1 6092~ 11.0 ACCEPTABLE
1 1,4-DICHLOROBENZENE 1 10.4 11.7 7.95- 15.2 8.86- 14,2 ACCEPTABLE /
2 53.2 58.1 39.1- 76.5 43.9~- 71.7 ACCEPTABLE
| BISCELLANEOUS PARAMETERS: [
; TOTAL CYANIDE 1 0.249 0.250 0.138-0.341 0.164-0.316 ACCEPTABLE
(IN BG/L) 2 0.123 0.130 .0821-0.169 .0932-0.158 ACCEPTABLE ‘
NON~-FILTERABLE RESIDUE 1 44.3 43.2 34.7- u45.2 36.,0- 43,9 CHECK FOR ERROR
(IN 8G/L) 2 35.3 33.0 24,0~ 4.6 25.3- 33.2 NOT ACCEPTABLE
OIL AMND GREASE 1 16.0 15.0 8.13~ 19.4 9.56~ 18.0 ACCEPTABLE
(IN HG/L) 2 23.1 23.0 14,1~ 26.1 15.9- 26.3 ACCEPTABLE /
TOTAL PHEMOLICS 1 0,031 .0271 .0093-.0449 .0139-.0403 ACCEPTABLE
(IN HG/L) 2 0.364 0,291 0.125-0.457 0.167-0.414 ACCEPTABLE
TOTAL RESIDUAL CHLORINE 1 0.675 0.729 0.469-0.912 0.528-0.853 ACCEPTABLE
b4 BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 7 (LAST PAGE)




‘ Inter-Office Memorandum

SUBJECT: WPO30 Results Response

ACTION:

On review of our results for PCB in water vial 1 sample, it
became apparent that the analyst misidentified the Aroclor
present in this sample. It was initially identified and reported
as Aroclor 1242 (1016/1242), but my investigation into the reason
we missed this result showed that it should have been identified
as Aroclor 1232. When quantitated against the Aroclor 1232
standard which was analyzed as part of the same analytical
sequence as the sample, the value as Aroclor 1232 is 1.44 ug/L.

The only distinguishing characteristic between Aroclor 1232 and
1242 is the relative concentrations of the first few peaks that
elute in these two Aroclor patterns. The analyst and reviewer
both missed this distinction in this sample, primarily because it
was at a relatively low concentration. Our corrective action for
this problem is continuation of our training of all analysts in
Aroclor pattern recognition and to strengthen our procedure of
reviewing each sample containing an Aroclor against the suspected
Aroclor and all similar Aroclors on a direct one-to-one basis.

Given the nearly identical nature of Aroclor 1232 and 1242, a
misidentification such as this would have little or no impact on
any results we may have reported to our clients.

RFW 04-08-004/A-5/85

MANAGERS DESIGNERS/CONSULTANTS
TO:
Mary Jefferson cc: Peter Hershey
Keith Ryan
Denise Skrzat
FROM: Kirk Cromer V%C g/ (’L,/q6 DATE: 12 August 1993
PROJECT: W.0. NO.:



. Inter-Office Memorandum \W%S_L@m

Mary Jefferson
TO: cc: Dianne Therry
Mary Reichner
Nicki Perrone
Peter Hershey

FROM: TE.
Ray Siery W DATEp ugust 11, 1993

PROJECT: W.0. NO.:

‘ WP030 WQAC-OWP-003-9300
SUBJECT:

Inorganics Corrective Action Responses for RFW# 9303L842
ACTION: '

Mercury (Level 1 & 2)

Assessment: Level 1 & 2 mercurys were reported at concentrations above
. the upper acceptance limit. :
Root Cause: Based on review of the mercury data, Level 1 mercury

sample was quantified following 3 laboratory control standards
(LCS) at a concentration of 5 ug/L and it is suspected that
auto-sampler carry-over contaminated this analysis. Level 2
was a transcription error. The value that should have been-
reported is 2.12 which is within acceptance fimits.

Corrective Action: For Level 1, the analyst will be trained in setting adequate
rinse times on the mercury analyzer for high samples before
sample analysis is conducted and running blanks after LCS.
For Level 2, additional review by the unit leader will be
performed to ensure transcription errors are eliminated by
checking electronic file to raw data.

Responsible Person(s):  Mary Reichner/Jeff Welsh

Beryllium (Level 1)

Assessment: Qerylliumin Level 1 was reported ata concentration above the

‘ upper acceptance limits.




WPQ30 August 12, 1993
Inorganics Response Page 3 of 3

Responsible Person(s):  Nicki Perrone/Mike LeClerc

Total Phosphorus (Level 4)

Assessment: Total phosphorus in Level 4 was reported at a concentration
above the upper acceptance limit.

Root Cause: it was determined in the review of. phosphorus data that the
likely source of the high value is contamination. All QC
measures were within guidance limits. No other problem could
be derived from the analysis log.

Corrective Action: The wet chemistry analyst was retrained on glassware
segregation and cleaning procedures for phosphate. is.
A QA method audit will be conducted on analyst S&s¥qato =" -
ensure compliance with the standard operation procedure.
Also, a blind QC sample will be submitted as a check on
control attainment. ;

R nsible Person(s):  Nicki Perrone/Mike LeClerc

Non-Filterable Residue (Level 2) -

Assessment: Non-filterable residue in Level 2 was repdrféa at a
concentration above the upper acceptance limit.

Root Cause: Based on review of associated QC measures the lab suspects
that residue weights are subject to high bias during the
course of handling. Sample residue weights on replicates
range from 3.4 to 3.7 mg using 100 mL aliquots. Based on
the filter diameter the lab should collect at least 2.0 mg of
residue, however, the weights obtained from the sample are
very close to the minimum.

Corrective Action: The lab will use 200 mL aliquots to increase the residue
weights and thereby reduce bias.

Responsible Person(s):  Nicki Perrone/Judy Henderson



WPQ30
Inorganics Response

Assessment:

Root Cause:

.@ﬂgw«d_bm

Responsible Person(s):

August 12, 1993
Page 2 of 3

Beryllium in Level 1 was reported at a concentration above the
upper acceptance limits.

Although an interelement correction (IEC) factor was applied
on Be for V, it is suspected that an incorrect IEC factor was
utilized. An analysis iteration of the PE sample was performed
without an IEC and the result was 102. Ancther iteration with
the IEC was determined at the reported value of 91.5 ug/L.
There is negligible difference between the two values
indicating that interelement correction had not occurred
Vanadium (V) was detected in the PE sample at 8643 ug/L.
An |EC study in this laboratory shows that V at 100 ppm -
produces an apparent Be concentration of 0.5 ppm. The
calculation for sample correction is as follows: 8643 ug V/L
x 0.005 Be/V = 43.22 ug Be/L. Using the uncorrected Be
value less the apparent concentration due to vanadium equals
58.8 ug Be/L. The corrected value is within acceptance limits.

The metals lab will keep hard copy file of ICP analysis method
programs to include IEC factors. This will allow a review of
actual factors used in the program.

Mary Reichner/ICP Operators

Ortho-Phosphate (Level 2)

Assessment:

Root Cause:

Corrective Action:

O-phosphate in Level 2 was reported at a concentration
above the upper acceptance limit.

It was determined in the review of o-phosphate data that the
likely source of the high value is contamination. Aill QC
measures were within guidance limits. No other problem could
be derived from the analysis log.

The wet chemistry analyst was retrained on glassware
segregation and cleaning procedures for phosphate analysis.
A QA method audit was conducted on June 29, 1993 on
analyst technique to ensure compliance with the standard
operation procedure. Also, a biind QC sample will be
submitted as a check on control attainment.



208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE, PA 19341-1313
® PHONE: (215) 524-7360
TELEX: 83-5348
MANAGERS DESIGNERS/CONSULTANTS

30 September 1993

Subject: WS032 Water Supply PE Study

‘ Dear Sir/Madame:

Enclosed are the results for WESTON’S participation in the above referenced PE Study and
our responses (in the form of in-house memos) to any outliers.

Should you have any questions regarding this information, please do not hesitate to contact

me.
Very truly yours,
ROY F. WESTON, INC.
Keith Ryan
QA Section Manager
/maj
Enclosures



"II’ Inter-Office Memorandum

TO: Ray Siery
Kirk Cromer
Mary Reichner
Maureen Doughty

Amy Sw;%
FROM: Mary Jefferson

PROJECT: PES-WS032

SUBJECT: water Supply PE Study

Nicki Perrone
Susan Yates
Denise Skrzat
Joe Loeper
Keith Ryan

MANAGERS 5 DESIGNERS/CONSULTANTS

cc:  Peter Hershey
Lisa DeLong
Dianne Therry
Pat Feldman
Debbie Racioppi

DATE:7 September 1993

W.0. NO.-WQAC-0WS-004-9300

RFW # 93041265 - Inorganics & 9304L.266 - Organics

ACTION:

Attached are the results for the above referenced Water Supply PE Study. Congratulations
to the Inorganics, PCB and Herb groups for perfect scores. Overall score for all service
groups was 83/87 = 95% of reported results acceptable. In summary:

Metals:

GC VOA:

Inorganics:

Pests:

PCB:

Herbs:

7/7

20/21 = 95%
Be (high)
30/31 = 97%

1,1,1-Trichloroethane (low)

11/11 = 100%

14/16 = 88%

1/1 = 100%

100%

Hexachlorobenzene (high)
Trifluralin (high)

Please submit a corrective action response which should address the following criteria to
Mary Jefferson and Keith Ryan by 24 September 1993.

investigation of the root cause analysis of the problem, including a summary of
resultant symptoms for each root cause,

. . corrective action implementation and/or plan to correct the problem, and

RFW 04-08-004/A-5/85



. . performance testing planned or completed to verify effectiveness of actions.

. If applicable, assess the impact that these deficiencies have on the validity and
defensibility of data collected concurrent to the duration of the unresolved deficiency.



PERFORMANCE FVALUATION REPORT DATF: 8/10/93

WATER SUPPLY STUDY NUMBFRR W5932 ROY F. WESTON, INC.

: 2155247360 / LIONVILLE, PA /DB
LABORATORY PAU23

SAMPLE REPORTFD TRUZ ACCEPTANCE PERFORMANCE
ANALYTES NON3ZR VALUR VALUE® LINITS EVALUATIONS

P D s A D D - = P T YR e R e A - . " 4 = . = S - - T - A Ve - = . -

TRACE METALS IN MICROGRAMS PER LITER:

ALUNINUY 1 328 309 274~ 335 ACCEPTABLE
ANTINONY 2 u, 6 ° 5.58  3,3u- 7,41 ACCEPTABLE
ARSENIC 1 86,0 91.4  76.5- 103 ACCEPTARLE
BARIUM 2 515 S11 43y~ SAR ACCEPTABLE
BERYLLIUN 1 1.89 0.933 0,599- 1,17  NOT ACCEPTABLE
BORON 2 BTu nx 864 %10~ 1010 ACCFPTRLRLE
CADRBIUN 1 4.97 4,80 3.840- 5,75 ACCFPTAPLE
CHRONIUN 1 67 .6 9.1  57.9- 78.3 ACCFPTAALE
COPPER 1 83% 820 738- 902 ACCRPTARLY
LEAD 1 5.50 S.16 3,61~ 6.71 ACCEPTARL®
WANGANESE 1 231 221 203- 234 ACCFPTABLE
HERCURY 1 6.37 ‘ 6.23 4.36- 8,10 LCCEPTABRLE
®*  BASED UPON THSORETICAL CALCULATIONS, OR A REZFERSAGE VALUT WHEN NPSPSSARTs
ve SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.
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PERPOKRMANCE EVALUATION RFPORT

WATER SUPPLY STUDY NUMBFR ¥S032

LABORATORY PAUZ23

SAMPLE REPORTED TRUE
ANALYTES NUMSER VALUE VALUE®

HOLYBDENUY 2 6.05 6.58
NICKEL 1 98.1 ‘ 95.2
SELENION 1 64.5 6549
SILVER 2 27.4 25.1
THALLIUN 2 02.0 2.56
VANADIUN 1 1613 160
ZINC 1 86.8 83.8

NITRATE/NITRITE/FLUORIDE IN MILLIGRAMS

ACCFPTANCE
LINITS
4.80- 8,58
80.9- 109
52.7- 79.1
21.2- 29.4
1.79~- 3.33
ju3- 174
73.7- 91.1

PER LITE®:

PATE: 3/10/93

PERFORMANCF
TVALUATIONS

ACCEPTABLE

ACCZPTARLE

CCEPTARLT

ACCEPTHALE

ACCEPTRPLE

ACCEPTARLE

ACCEPTARLE

NITRATE AS K 1 3.38 3.60 J.28- 3.96 ACTFPTARLE
NITRITE AS N 1 2.15 2.30 1.75- 2.64 ACCEPTABLE
FLUORIDE 1 2.01 2.00 1.89- 2,20 ACCFPTAPLF
< BASED UPON THEORETICAL CALCOLATIONS, OR A RSFERFNCT VALNE WATM NECTSSARY.
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PERFORMANCE EVALUATION RFPORT

YATER SUPPLY STUDY NUMBER WS032

SAMPLE REPORTED TRUE ACCFEPTANCE
ANALYTES NUMBER VALYZ VALUE® LIMTTS

INSECTICIDES IN MICROGRAMS PER LITER:

PAITE: 3/10/73

PPRFORMANCE
EVALUATIONS

ALACHLOR S 2.46¢C 2,33 1.28- 3.39 ACCRPTASLE
ATRAZINE 5 8.300 ’ Te20 3.96- 10.4 ACCFPTAILS
BRONACIL 6 13.00 13.6 D.741- 23.0 ACCFEPTARLE
CHLORDANE (TOTAL) 3 4,42 5.33 2.93- 7.73 ACCEPTABLE
HEPTACHLOR 4 0.39 0,043 D0.2u44-0.602 ACCEPTARL®
HEPTACHLOR ZPDXIDFE 4 0.135 0,346 0.190-C.502 ACCEPTARLE
HEXACHLOROBENZENF L} 1.19 0.857 0,390- 1.17 NNT ACCEPTRRLFE
HEXACHLOROCYCLOPEMTADIZNY 0.04 2% 0,823 .0RU7- 1.19 ACCFEPTARLE
LINDANE 1 0.19 0.214 0.118-0,310 ACCEPTABLY
NETHOXYCHLOR 1 16.5 17.4 9.57- 25.2 ACCEPTMILF
RETOLACHLOR 6 11.70 11.8 5.83- 17.0 ACCEPTABLF
METRIBUZIN 6 5320 4,73 0,938- 7.42 ACCEPTASLE
T i i e wvon TREoRsTICRL CALEULATIONS, OR A RETERENCE YALUR WHTN NESESSIRY.

b SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 3

~

.~




PERAFORMANCE EVALUATION RWPNRT MATF: R/10/9)
WATEN SUPPLY STUDY NUMBFR 45032
LABORATORY PAO23

SAMPLE HEPORTED TRUE ACCEPTANCE PERFORMANCF
ANALYTES NUMRER YALUE VALUE® LINTTS FYALUATIONS

INSECTICIDES IX MICROGRAMS PER LIT®R:

PRORETON 6 g.u480 =% 8,53 1.3C- 12.9 ACCFPTABLY '
SINAZINE S 6,680 ° 4,43 0.682- 4,54 ACCEFTAALE .
TOXAPHENE 2 3.01 3.71 2.04- 5,38 ACCFPTAALF
TRIFLURALIN 4 1.08 =% 0,771 0.300- 1.02 NOT ACCESPTABLF

HERBICIDES IN MICROGRAMS PER LITER:

Lo4-D 1 17.0 18.6 9.30- 27.9 ACCFPTABL®

(
2,4,5-TP (SILVEX) 1 7.85 8.31 4.16- 12.5 RCCERPTABLF
DALAPON 2 .62 %% 12.5 Dele~ 20.0 ACCEPTARL®

3
DICAMBA 2 4,53 4.73 2.28- 7,05 ACCEPTARLF

!
DINOSES 2 5.38 %% 6452 DeLe- 9.17 CCTZPTARALE
PENTACHLOROPHENOL 1 6.92 10.7 5.35- 16,9 ACCEPTAALY
PICLORAN 2 10.6 10.6 D.L.~- 20.0 ACCEPTABLE
= BASED UPON THEORETICAL CALCULATIONS, OR A RFEFERFNCE VALUE WHEN NECESSARY.
o SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

Dele STANDS FOR DETECTION LIMIT
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LABORATORY PAO23

PERFORMANCE EVALUATION REPNRT

WATER SUPPLY STUDY NUMBFR WS032

nATR: 9/10/913

[ IR s S AR T R R T R R L P A L A R R i

ANALYTES

- - s W = = - " S R W e e T M e e

SAMPLE PRFPORTED TRUE ACCEPTANCE
NUMBFR VALUF VALUE® LINITS

POLYCHLORINKATED BIPHENYLS IN MICROGRAMS PER LITER:

DECACHLORODBIPHENYL

1 0.H8AH 2.959 Deloe= 1.72

TRIHALONYTHANES IM MICROGRAMS PER LITER:

BROMODICHLOROMETHANE

BROBOFORN

CHLORODIBROMOMETHANE

CHLOROPORM

TOTAL TRIHALOMETHANE

1 22.9 22.4 17.9- 26.9
1 23.0 26.4 21.1- 31.7
1 15.4 17.9 14,.3- 21.5
1 17.2 17.1 13.7- 20.5
1 78.50 83.8 67.0- 101

VOLATILE ORGANIC COMPOUKDS IN NICROGRANS PER LITER:

PERFORMANCE
CSYALUATTONS

ACCPPTAOL®

ACCEPTASLE

ACCEPTARLY

ACCEPTARLE

ACCEPTARLY

ACCEPTABLE

ACCEPTABLE

ACCEPTRALE

ACCEPTASLE

ACCEPTARLF

BENZENE 1 16.1 16.5 13.2- 19.8
CARBON TETRACHLORIDE 1 13.9 14.5 11.6~- 17.4
CHLOROBENZENE 2 12.5 13.5 10.R- 16.2
1,2 DICHLOROBENZENE 2 12.5 13.5 10.8- 16,2
e T aAsE> UPON THEORZTICAL CALCULATIONS, OR A REFERENCE VALUF WAPR VPCFSSART.

DeLe STANDS POR DETECTION LINMIT

PAGE S
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PERFORMANCE EVALUATION REPORT DRTF: 8/10/93
VATER SUPPLY STUDY NUMHER WS0]32
LABORATORY PAO23

D P A A T > D Sy D - S T D P W D e = ey = R R e P AR e D = . . e = - - - -

SAMPLE RFPORTED TRUE ACCFPTANCE PEFFORMANCE
ANALYTES NUNMDER VALUE VALUE® LINITS IYALUATIONS

VOLATILE ORGANIC COMPOUNDS IN MICROGRANS PER LITER:

1,4-DICHLOROBENZENE 1 12.4 13.6 10.9- 16.3 ACCEPTARLE
‘1,2-DICHLOROETHANE 1 12.1. 13.3 10.6- 16,0 ACCTPTARLT
1,1-DICHLORDETHYLENE 1 8.74 9.13 S.4B8~- 12,8 ACCEPTABL?
C 1,2 DICHLOROETHYLFANE 2 12.8 12,3 2.684- 14.8 ACCEPTABLE
T 1,2 DICHLOROETHYLENE 2 16.0 16.9 13.5- 20.3 ACCEPTAALFE
1,2 DICHLOROPROPANE 2 6.50 6.u6 3.n8- 9,04 ACCEPTABLEF
ETHYLBENZENE 2 10.7 11.8 9.80~ 14,2 ACCEPTAQLE
STYRENE 2 7.98 8.66 5.20- 12.1 \CCFEPTARLE
TETRACHLOROETHYLENE 2 5.32 T.43 4,16~ 10.4 CCYPTABLE
TOLUENE 2 6.21 654 3.92- 9.16 ACTEPTABLE
1,1,1-TRICHLOROETH ANE 1 7.60 10.1 8.09- 12.1 NOT ACCEPTARLF
TRICHLOROETHYLENE 1 9. 34 11.2 8.96- 13.4 ACCEPTANL?
o BASED UPON THEORETICAL CALCULATIONS, OR A RFFFRENCE VALUS WATN NECESSARY.

PAGS 6
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PFRFORMANCE EVALUATION REPORT

WATER SUPPLY STUDY NUNBER w5032

LABORATORY PAQ23

SANPLE  REPORTED
VALUE

ANALYTES NUNNER

VINYL CHLORIDE 1 2.45 2.57 1.58- 3,60 ACCEPTADLE
TOTAL XYLENES 2 8.14 7.54 4.,52- 10.6 ACCEPTARLE
BROMOMETHANE 3 12.9 16.0 T7.98- 22.1 ACCFEPTARLE
1,20 IBROMO3CHLOROPROPANEY 1.08 1.78 1,07~ 2.49 ACCEPTABLY
DICHLORDHNETHANE 3 6.94 7.77 S.u45- 10.2 ACCEPTABL®
ETHYLENE DIHROMIDE (ZDB)UY 2.03 2.29 1.37- 3.21 ACCEPTABLE
HEXACHLOROBUTADIENS 3 17.6 19.3 14,1- 23.° ACCFPTARLF
1,2,8-TRICHLOROBENZENE 3 12.1 14.1 9.90- 17.1 ACCEPTABLE
1,1,2-TRICHLOROETH ANE 3 11.5 13.2 9,58- 15.7 ACCEPTANULE
1,2,3-TRICHLOROPROPANE 3 T.45 9.85 5.96- 12.4 ACCERPTARMLF
MISCELLANEOUS ANALYTES:
RESIDUAL FREE CHLORINE 1 1.03 == 1,09 «A0S- 1,21 ACCFPTARBLE
(MILLIGRAMS PER LITER)
L BASED UPON THEORETICAL CALCULATIONS, OR A REFTRENCE VALUR WHEN NERCPSSARY,
L4 SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.
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PERFORMANCE EVALUATION REPORT
WATER SUPPLY STUDY NUMBFRR w5032

LABDORATORY PAD23

SAMPLE RPFPORTED TRUE ACCEPTANCE |4
ANALYTES NOMYER VALUF VALUE=> LIMITS F

"MISCELLANEOUS ANALYTES:

TURBIDITY 1 8,12 %% 4,10 3.76- 4,93
{NTU*S)

TOTAL FILTERABLE R]FSIDUE]L 459 an 275 201~ u63
(MILLIGRANMS PER LITER)

CALCIUM 1 157 160 109 172
(G. CACD3/L)

PH-UNITS 1 9.00 9.12 8.85- 9.34
ALKALINITY 1 29.3 % 29.0 27.0- 33.6
(8G. CACO3/1)

CORROSIVITY 1 V.52 0.806 0.865- 1.13
(LANGELYER IND. AT 20C)

S001UN 1 14.0 13.3  11.9- 14.8
(MILLIGRAMS PER LITER)

SULFATE 1 28.2 27.0 20.,7- 29%.4
(MILLIGRABS PER LITER)

TOTAL CYANIDE 1 0.434 0,400 0,.300-0.500
(MILLIGRANS PER LITER)

= BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALNE
L i SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE B8 (LAST PAGF)

DATE: 9710793

ERFORMANCE

VALURTIONS

ACCEPTABLE

ACCEPTABLF

ACCEPTARLE

ACCEPTABLE

ACCE PTARLE

ACCEPTASBLE

ACCEPTARLE

ACCEPTARLF

ACCEPTABLE

YHEN NECESSARY.
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‘ Inter-Office Memorandum

MANAGERS DESIGNERS/CONSULTANTS
~ Keith Ryan
TO: cc: Mary Jefferson
Mary Reichner
Wi
FROM: .Ray Siery Vv‘o DATE: September 28, 1993
PROJECT:  WS032 Water Supply PE Study W.0. NO.: WQAC-0WS-004-9300
RFW # 93041265 ,
SUBJECT: Inorganic Corrective Action Responses
ACTION:
Beryllium
Assessment:

RFW 04-08-004/A-5/85

Beryllium was reported at a concentration of 1.89 ug/L which is above the true value of 0.933 ug/L
and outside the upper acceptance limit of 1.17 ug/L. Beryllium was analyzed on the ICP which has
an instrument detection limit (IDL) of 1 ug/L. The true value result and the acceptance range are
below the ICP practical quantitation limit (PQL) of 3 ug/L and also below the IDL. A review of the
ICP data quality control indicates all measures were within routine acceptance limits.

Root Cause:

The problem is attributed to the quantitation in a region of uncertainty and an omission in the review
process.

Corrective Action:

Beryllium at levels below 3 ppb will be quantified on graphite furnace AA. Unit Leader and analysts
will be trained to review data for this criterion.

Responsible Person(s):

Ray Siery/Mary Reichner/ICP Operators/GFAA Operators



PROJECT:

. Inter-Office Memorandum mmx @W@m

TO:  Mary Jefferson
Keith Ryan

cc: Peter Hershey

L

rroM:  Kirk Cromer/Denise Skrzat ¥ & q_%c,q DATE: 29 September 1993

W.0. NO.:

SUBJECT:  ws032 Response

ACTION:

Volatiles

Our reported result for 1,1,1-trichloroethane was slightly below the WS032 acceptance limits.
Careful review of the raw data has not revealed any obvious cause for the low reported value.
A known check sample run at the same time had acceptable results, although the calculated value
was near the low end of the known check samples acceptable range. We are reviewing all
procedures, instrumentation and standards (both primary and second source) to ensure there is
no bias in any part of our analytical methodology.

Pesticides

Results reported for trifluralin and hexachlorobenzene were slightly higher than the WS032
acceptance limits. The raw data was carefully reviewed for correctness and no notable errors
were identified.

Possible reasons for the high reported values may be attributed to the micro-extraction sequence
we followed with these PE samples. The standards were prepared on one day, while the samples
and associated QC were prepared on the following day. The Blank Spike prepared on the second
day had recoveries of approximately 115%, thus there may have been a slight bias introduced
due to differences in the extraction conditions between the two days. We will be doing additional
method development studies and training on these procedures in the near future.

QFW N4.N8-004/A.5/85



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Teledyne

% of all
Participating
EMSL-LV Acceptance % of EMSL-LV Laboratory's
Range (%) True Value Grand Average
January 15, 1993
Sr-89 66.7 to 133.3 71.1 87.2
Sr-90 50.0 to 150.0 86.7 86.2
January 22, 1993
Pu-239 82.5 to 117.5 90.0 97.1
January 29, 1993
Alpha 54.1 to 145.9 51.0 (LOW) 101.2
Beta 80.2 to 119.8 118.2 123.8
February 05, 1993
I-131 90.0 to 110.0 106.7 105.2

February 12, 1993

‘ Uranium 32.0 to 168.0 98.7 96.8

March 05,1993

Ra-226 73.5 to 126.5 78.3 78.2

Ra-228 56.8 to 144.9 104.5 108.5
April 20, 1993

Alpha 56.2 to 143.8 93.3

Ra-226 74.3 to 125.7 76.3

Ra-228 74.7 to 125.3 96.5

Uranium 82.0 to 118.0 109.6

Beta 73.6 to 126.4 84.7

Sr-89 78.8 to 122.2 §6.2

Sr-90 70.0 to 130.0 94.2

Co-60 77.7 to 122.3 104.3

Cs-134 67.8 to 132.2 87.8

Cs-137 72.8 to 127.2 107.3
June 4, 1993

Tritium 90.0 to 110.0 95.2



EPA INTERLABORATORY COMPARISON PROGRAM 1993

Collection Teledyne
Date Media Nuclide EPA Result(a) Isotopes Result(b)
01/15/93 Water Sr-89 150+ 5.0 12.67 £ 1.15
Sr-90 100t 5.0 8.33¢ 1.15
01/22/93 Water Pu-239 200t 2.0 18.00 1.00
01/29/93 Water Gr-Alpha 34.0% 9.0 17.33 £ 1.15 (c)
Gr-Beta 440t 5.0 _ 52.00t 1.00 (d)
02/05/93 Water 1-131 1000+ 10.0 106.67 5.77
02/12/93 Water U 7.6+ 3.0 6.93 t 0.15
03/05/93 Water Ra-226 98+ 1.5 7.67 0.12 (e)
Ra-228 185 4.6 19.33 £ 2.31
04/20/93 Water Gr-Alpha 950+ 24.0 94.33 1.15
Ra-226 249t 3.7 19.00 £ 1.00 (e)
Ra-228 19.0 % 4.8 18.33+ 0.58
U 289t 3.0 3167+ 0.58
Gr-Beta 1770t 27.0 150.0+ 0.00
Sr-89 410 5.0 35.33 1.53
Sr-90 29.0t 5.0 27.33+ 0.58
Co-60 39.0% 5.0 40.67+ 3.51
Cs-134 270t 5.0 23.67 1.53
Cs-137 320t 5.0 34.33+ 2.08
06/04/93 Water H-3 9844.0+ 984.0 9366.67 £ 152.75

August 26, 1993




EPA INTERLABORATORY COMPARISON PROGRAM 1993

Collection Teledyne
Date Media Nuclide EPA Result(a) Isotopes Result(b)
Footnotes:

()

(c)

(d)

(e)

EPA Results-Expected laboratory precision (1 sigma). Units are pCi/liter for water
and milk except K is in mg/liter. Units are total pCi for air particulate filters.

Teledyne Results - Average * one sigma. Units are pCi/liter for water and milk
except K is in mg/liter. Units are total pCi for air particulate filters.

The EPA switched from Am-241 to Th-230 alpha spike. We calibrated with Th-230,
using sodium nitrate to generate a self-absorption curve. The EPA water, however
has minerals which have greater self-absorption than the sodium nitrate matrix. The
EPA has agreed to send us a gallon of their water which we can use to prepare a self-
absorption curve with Th-230.

By oversight, we did not use the special self-absorption curve which we had
previously derived using EPA water and Cs-137 standard. We will use the EPA curve
in the future. We may also re-derive this curve using a water sample which the EPA
has agreed to send us.

An investigation is being conducted; the results will be available shortly.

August 26, 1993



